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      Latest Science News

      Breaking science news and articles on global warming, extrasolar planets, stem cells, bird flu, autism, nanotechnology, dinosaurs, evolution -- the latest discoveries in astronomy, anthropology, biology, chemistry, climate and environment, computers, engineering, health and medicine, math, physics, psychology, technology, and more -- from the world's leading universities and research organizations.


      
        Mysterious Denisovan interbreeding shaped the humans we are today
        Denisovans, a mysterious human relative, left behind far more than a handful of fossils--they left genetic fingerprints in modern humans across the globe. Multiple interbreeding events with distinct Denisovan populations helped shape traits like high-altitude survival in Tibetans, cold-weather adaptation in Inuits, and enhanced immunity. Their influence spanned from Siberia to South America, and scientists are now uncovering how these genetic gifts transformed human evolution, even with such limit...

      

      
        Cornell  researchers build first 'microwave brain' on a chip
        Cornell engineers have built the first fully integrated "microwave brain" -- a silicon microchip that can process ultrafast data and wireless signals at the same time, while using less than 200 milliwatts of power. Instead of digital steps, it uses analog microwave physics for real-time computations like radar tracking, signal decoding, and anomaly detection. This unique neural network design bypasses traditional processing bottlenecks, achieving high accuracy without the extra circuitry or energy...

      

      
        The disappearing planet next door has astronomers intrigued
        NASA's James Webb Space Telescope has detected strong evidence for a giant planet orbiting Alpha Centauri A, the nearest Sun-like star to Earth. Located just 4 light-years away, this possible Saturn-mass world may travel between one and two times the distance from its star that Earth does from the Sun. The planet appears to lie in the habitable zone, though its gas giant nature makes it unlikely to host life.

      

      
        Scientists stunned by colossal formations hidden under the North Sea
        Beneath the North Sea, scientists have uncovered colossal sand formations, dubbed "sinkites," that have mysteriously sunk into lighter sediments, flipping the usual geological order. Formed millions of years ago by ancient earthquakes or pressure shifts, these giant structures could reshape how we locate oil, gas, and safe carbon storage sites. The discovery not only challenges established geology but also introduces a new partner phenomenon, "floatites," and sparks debate among experts.

      

      
        Bizarre ancient creatures unearthed in the Grand Canyon
        A groundbreaking fossil discovery in the Grand Canyon has unveiled exquisitely preserved soft-bodied animals from the Cambrian period, offering an unprecedented glimpse into early life more than 500 million years ago. Researchers uncovered molluscs, crustaceans, and exotic worms with remarkable feeding adaptations, preserved in a nutrient-rich "Goldilocks zone" that fueled evolutionary experimentation. The find not only reveals the complexity of Cambrian ecosystems but also draws intriguing paral...

      

      
        Unprecedented climate shocks are changing the Great Lakes forever
        Extreme heat waves and cold spells on the Great Lakes have more than doubled since the late 1990s, coinciding with a major El Nino event. Using advanced ocean-style modeling adapted for the lakes, researchers traced temperature trends back to 1940, revealing alarming potential impacts on billion-dollar fishing industries, fragile ecosystems, and drinking water quality.

      

      
        Ancient predators and giant amphibians found in African fossil treasure trove
        Over 15 years of fossil excavations in Tanzania and Zambia have revealed a vivid portrait of life before Earth s most devastating mass extinction 252 million years ago. Led by the University of Washington and the Field Museum, scientists uncovered saber-toothed predators, burrowing herbivores, and giant amphibians, offering rare insight into southern Pangea s ecosystems just before the Great Dying.

      

      
        How cats with dementia could help crack the Alzheimer's puzzle
        Cats can naturally develop dementia with brain changes strikingly similar to Alzheimer's disease in humans, including toxic amyloid-beta buildup and loss of synapses. A new study shows these similarities could make cats valuable natural models for research, potentially leading to treatments that benefit both species. The research also revealed that brain support cells may contribute to synapse loss, and findings could help owners recognize and manage dementia symptoms in aging pets.

      

      
        Injectable "skin in a syringe" could heal burns without scars
        Scientists in Sweden have developed a groundbreaking "skin in a syringe" -- a gel packed with live cells that can be applied directly to wounds or even 3D-printed into skin grafts. Designed to help the body build functional dermis rather than scar tissue, the innovation combines fibroblast cells on gelatin beads with a hyaluronic acid gel, held together using click chemistry. In a parallel advance, the team also created elastic hydrogel threads that can form tiny, fluid-carrying channels, paving t...

      

      
        The surprising brain chemistry behind instant friendships
        UC Berkeley scientists found oxytocin is key for quickly forming strong friendships, but less critical for mate bonds. In prairie voles, a lack of oxytocin receptors delayed bonding and reduced partner selectivity, changing how the brain releases oxytocin and affecting social behavior.

      

      
        AI finds hidden safe zones inside a fusion reactor
        Scientists have developed a lightning-fast AI tool called HEAT-ML that can spot hidden "safe zones" inside a fusion reactor where parts are protected from blistering plasma heat. Finding these areas, known as magnetic shadows, is key to keeping reactors running safely and moving fusion energy closer to reality.

      

      
        The 30-minute workout that could slash cancer cell growth by 30%
        A vigorous workout can spark anti-cancer proteins, cut cancer cell growth, and help survivors fight recurrence by reducing inflammation and improving body composition.

      

      
        Blood pressure cuff errors may be missing 30% of hypertension cases
        Cambridge scientists have cracked the mystery of why cuff-based blood pressure monitors often give inaccurate readings, missing up to 30% of high blood pressure cases. By building a physical model that replicates real artery behavior, they discovered that low pressure below the cuff delays artery reopening, leading to underestimated systolic readings. Their work suggests that simple tweaks, like raising the arm before testing, could dramatically improve accuracy without the need for expensive new...

      

      
        Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse
        A groundbreaking quantum device small enough to fit in your hand could one day answer one of the biggest questions in science -- whether the multiverse is real. This tiny chip can generate extreme electromagnetic fields once only possible in massive, miles-long particle colliders. Beyond probing the fabric of reality, it could lead to powerful gamma ray lasers capable of destroying cancer cells at the atomic level, offering a glimpse into a future where the deepest mysteries of the universe and li...

      

      
        Twice a day, Mars may briefly host water that could support life
        Mars, once thought too cold and dry for liquid water, may briefly host salty brines twice a day during certain seasons. These fleeting bursts wouldn't be enough to sustain humans, but they could have supported hardy life in Mars' past--and may guide future missions searching for signs of it.

      

      
        Betelgeuse's hidden companion star found after centuries of searching
        Astronomers have finally confirmed the existence of a long-suspected companion star orbiting Betelgeuse, the iconic red supergiant in Orion. Using the advanced 'Alopeke speckle imager on the Gemini North telescope, researchers overcame centuries of observational challenges to directly capture the elusive star.

      

      
        Voyager missed it, but now we know Uranus has a fiery secret
        For decades, scientists puzzled over why Uranus seemed colder than expected. Now, an international research team led by the University of Houston has solved the mystery: Uranus emits more heat than it gets from the Sun, meaning it still carries internal warmth from its ancient formation. This revelation rewrites what scientists know about the ice giant's history, strengthens the case for NASA's upcoming mission, and offers fresh insight into the forces shaping not only other planets, but also Ear...

      

      
        What if dark matter came from a mirror universe?
        UC Santa Cruz physicist Stefano Profumo has put forward two imaginative but scientifically grounded theories that may help solve one of the biggest mysteries in physics: the origin of dark matter. In one, a hidden "mirror" universe with its own particles and forces could have created dense black hole-like objects in the early cosmos, making up all the dark matter we see today. The other theory suggests that dark matter might have been generated by quantum radiation at the universe's edge during a...

      

      
        Tiny "talking" robots form shape-shifting swarms that heal themselves
        Scientists have designed swarms of microscopic robots that communicate and coordinate using sound waves, much like bees or birds. These self-organizing micromachines can adapt to their surroundings, reform if damaged, and potentially undertake complex tasks such as cleaning polluted areas, delivering targeted medical treatments, or exploring hazardous environments.

      

      
        Tiny ancient whale with a killer bite found in Australia
        An extraordinary fossil find along Victoria's Surf Coast has revealed Janjucetus dullardi, a sharp-toothed, dolphin-sized predator that lived 26 million years ago. With large eyes, slicing teeth, and exceptional ear bone preservation, this early cousin of modern baleen whales offers unprecedented insight into their evolution.

      

      
        Scientists warn ocean could soon reach Rapa Nui's sacred moai
        Advanced computer modeling suggests that by 2080, waves driven by sea level rise could flood Ahu Tongariki and up to 51 cultural treasures on Rapa Nui. The findings emphasize the urgent need for protective measures to preserve the island's identity, traditions, and tourism economy.

      

      
        Global study reveals the surprising habit behind tough decisions
        A sweeping international study has revealed that when faced with complex decisions, people across cultures--from bustling megacities to remote Amazon communities--tend to rely on their own judgment rather than seeking advice. The research, spanning over 3,500 participants in 12 countries, challenges the long-held belief that self-reliance is primarily a Western trait. While cultural values influence how strongly individuals lean on their inner voice, the preference for private reflection remains a ...

      

      
        Scientists turn grapevine waste into clear, strong films that vanish in days
        Amid growing concerns over plastic waste and microplastics, researchers are turning agricultural leftovers into biodegradable packaging. Using cellulose extracted from unlikely sources, including grapevine canes, they have created strong, transparent films that break down in just 17 days without leaving harmful residue.

      

      
        The hidden mental health danger in today's high-THC cannabis
        THC levels in cannabis have soared in recent years, raising the risk of psychosis--especially in young, frequent users. Studies reveal a strong connection between cannabis-induced psychosis and schizophrenia, making early cessation and treatment essential.

      

      
        Scientists detect virus traces in blood that may unlock long COVID's mystery
        Scientists have found protein fragments from the COVID-19 virus hidden inside tiny cellular packages in the blood of long COVID patients, offering the first potential measurable biomarker for the condition. The discovery suggests the virus may persist in body tissues long after infection, possibly explaining ongoing symptoms. While promising, the signals were subtle and inconsistent, leaving unanswered questions about whether these fragments come from lingering viral reservoirs or active replicat...

      

      
        Scientists discover the pancake secret that makes vegan eggs irresistible
        A study finds that people are more open to plant-based eggs when they're part of familiar foods, like pancakes, rather than served plain. While taste and appearance still favor regular eggs, vegan eggs score higher on environmental and ethical benefits. Familiarity is the key to getting people to try them.

      

      
        Cutting sugar won't curb your sweet tooth, scientists say
        A six-month randomized trial challenges the idea that eating more sweet foods increases a person's preference for sweetness. Participants on diets with high, low, or mixed sweetness levels showed no changes in their sweet taste preferences, energy intake, body weight, or health markers. The study's rigorous design suggests sweetness alone isn't to blame for overeating, and even after the intervention, participants naturally returned to their baseline sweet intake.

      

      
        Scientists discover brain layers that get stronger with age
        Researchers have discovered that parts of the human brain age more slowly than previously thought--particularly in the region that processes touch. By using ultra-high-resolution brain scans, they found that while some layers of the cerebral cortex thin with age, others remain stable or even grow thicker, suggesting remarkable adaptability. This layered resilience could explain why certain skills endure into old age, while others fade, and even reveals built-in compensatory mechanisms that help pr...

      

      
        Scientists reversed memory loss by powering the brain's tiny engines
        Scientists have discovered a direct cause-and-effect link between faulty mitochondria and the memory loss seen in neurodegenerative diseases. By creating a novel tool to boost mitochondrial activity in mouse models, researchers restored memory performance, suggesting mitochondria could be a powerful new target for treatments. The findings not only shed light on the early drivers of brain cell degeneration but also open possibilities for slowing or even preventing diseases like Alzheimer's.

      

      
        Why AI emails can quietly destroy trust at work
        AI is now a routine part of workplace communication, with most professionals using tools like ChatGPT and Gemini. A study of over 1,000 professionals shows that while AI makes managers' messages more polished, heavy reliance can damage trust. Employees tend to accept low-level AI help, such as grammar fixes, but become skeptical when supervisors use AI extensively, especially for personal or motivational messages. This "perception gap" can lead employees to question a manager's sincerity, integri...

      

      
        The parasite that turns off your body's pain alarm and sneaks in
        Scientists have discovered a parasite that can sneak into your skin without you feeling a thing. The worm, Schistosoma mansoni, has evolved a way to switch off the body's pain and itch signals, letting it invade undetected. By blocking certain nerve pathways, it avoids triggering the immune system's alarms. This stealth tactic not only helps the worm survive, but could inspire new kinds of pain treatments and even preventative creams to protect people from infection.

      

      
        Trapped in guilt and shame? Science explains why you can't let go
        Flinders University researchers found that forgiving yourself isn't just about letting go. People stuck in guilt and shame often feel trapped in the past, and true healing comes from addressing deeper moral injuries and restoring a sense of control.

      

      
        What scientists discovered about french fries and diabetes
        French fries may be more than just a guilty pleasure--they could raise your risk of type 2 diabetes by 20% if eaten three times a week, while the same amount of boiled, baked, or mashed potatoes doesn't appear to have the same effect.

      

      
        Hubble captures a wild star-birthing storm 160,000 light-years away
        Hubble's latest portrait of the Tarantula Nebula reveals a turbulent star-making region far beyond the Milky Way. Located 160,000 light-years away in the Large Magellanic Cloud, this cosmic expanse is home to some of the most massive stars ever discovered--up to 200 times the Sun's mass. The image captures intricate dust clouds, intense stellar winds from rare Wolf-Rayet stars, and the extraordinary chaos that fuels the birth of new suns.

      

      
        How NASA's Lunar Trailblazer was lost before reaching the Moon
        NASA's Lunar Trailblazer, a mission designed to create high-resolution maps of water on the Moon, ended after losing contact with the spacecraft just one day after its February 26 launch. Despite extensive global efforts to reestablish communication, the small satellite's misaligned solar arrays prevented its batteries from charging, leaving it powerless and drifting in a slow spin into deep space.

      

      
        Accidental lab discovery reveals gold's secret chemistry
        Scientists at SLAC unexpectedly created gold hydride, a compound of gold and hydrogen, while studying diamond formation under extreme pressure and heat. This discovery challenges gold's reputation as a chemically unreactive metal and opens doors to studying dense hydrogen, which could help us understand planetary interiors and fusion processes. The results also suggest that extreme conditions can produce exotic, previously unknown compounds, offering exciting opportunities for future high-pressur...

      

      
        From lead to gold in a flash at the Large Hadron Collider
        At the Large Hadron Collider, scientists from the University of Kansas achieved a fleeting form of modern-day alchemy -- turning lead into gold for just a fraction of a second. Using ultra-peripheral collisions, where ions nearly miss but interact through powerful photon exchanges, they managed to knock protons out of nuclei, creating new, short-lived elements. This breakthrough not only grabbed global attention but could help design safer, more advanced particle accelerators of the future.

      

      
        Gold survives impossible heat, defying physics limits
        Physicists have heated gold to over 19,000 Kelvin, more than 14 times its melting point, without melting it, smashing the long-standing "entropy catastrophe" limit. Using an ultra-fast laser pulse at SLAC's Linac Coherent Light Source, they kept the gold crystalline at extreme heat, opening new frontiers in high-energy-density physics, fusion research, and planetary science.

      

      
        Tiny gold "super atoms" could spark a quantum revolution
        Scientists have found that microscopic gold clusters can act like the world's most accurate quantum systems, while being far easier to scale up. With tunable spin properties and mass production potential, they could transform quantum computing and sensing.

      

      
        Scientists capture the secret quantum dance of atoms for the first time
        Using the world's most powerful X-ray laser, researchers have captured the hidden, never-ending vibrations of atoms inside molecules. This first-ever direct view of zero-point motion reveals that atoms move in precise, synchronized patterns, even in their lowest energy state.

      

      
        Scientists freeze quantum motion without cooling
        ETH Zurich researchers levitated a nano glass sphere cluster with record-setting quantum purity at room temperature, avoiding costly cooling. Using optical tweezers, they isolated quantum zero-point motion, paving the way for future quantum sensors in navigation, medicine, and fundamental physics.

      

      
        This tiny spacecraft could race to a black hole and rewrite physics
        A visionary plan proposes sending a paperclip-sized spacecraft, powered by Earth-based lasers, to a nearby black hole within a century. Led by astrophysicist Cosimo Bambi, the mission would test the limits of general relativity and explore the mysteries of event horizons. While current technology can t yet achieve it, advancements in nanocraft design, laser propulsion, and black hole detection could make the journey possible within decades, potentially rewriting the laws of physics as we know the...

      

      
        Giant Einstein ring reveals one of the Universe's biggest black holes
        Astronomers have uncovered what may be the most massive black hole ever found, 36 billion times the mass of our Sun, hidden at the heart of the Cosmic Horseshoe galaxy. Located 5 billion light-years away, this ultramassive giant bends light into a perfect Einstein ring and whips nearby stars at incredible speeds.

      

      
        Can a diet really ease lipoedema? Sunniva's journey to pain relief and weight loss
        Sunniva Kwapeng struggled with lipoedema, a painful condition causing disproportionate fat accumulation, until finally being diagnosed in her 40s. An NTNU study found that a low-carb diet helped alleviate pain and resulted in more weight loss than a low-fat diet. Though compression garments provided relief, the overall treatment options for this poorly understood condition remain scarce.

      

      
        Scientists uncover hidden brain shortcut to weight loss without the nausea
        Scientists have uncovered a way to promote weight loss and improve blood sugar control without the unpleasant side effects of current GLP-1 drugs. By shifting focus from neurons to brain support cells that produce appetite-suppressing molecules, they developed a modified compound, TDN, that worked in animal tests without causing nausea or vomiting.

      

      
        How much damage are ultraprocessed foods really doing to your health?
        Many foods we consume today are ultraprocessed, packed with unhealthy ingredients, and linked to major health risks. As consumption of these foods rises, so do chronic health issues, especially among lower-income groups. Experts are calling for clearer guidelines, better research, and systemic changes to reduce the impact of ultraprocessed foods on public health.

      

      
        Losing weight but gaining weakness? What Ozempic might be doing to your muscles
        Ozempic's weight loss benefits might come at the cost of muscle strength, even if muscle size remains relatively stable. This raises significant concerns for older adults, who are already at risk for muscle loss and reduced mobility. Researchers stress the urgent need for human clinical trials to understand these effects fully.

      

      
        Scientists just found a tiny molecule that could change how we lose weight
        Researchers at the Salk Institute have used CRISPR to uncover hidden microproteins that control fat cell growth and lipid storage, identifying one confirmed target, Adipocyte-smORF-1183. This breakthrough could lead to more effective obesity treatments, surpassing the limitations of current drugs like GLP-1.

      

      
        A 16-million-year-old amber fossil just revealed the smallest predator ant ever found
        A fossilized Caribbean dirt ant, Basiceros enana, preserved in Dominican amber, reveals the species ancient range and overturns assumptions about its size evolution. Advanced imaging shows it already had the camouflage adaptations of modern relatives, offering new insights into extinction and survival strategies.

      

      
        Scientists just uncovered three ancient worlds frozen beneath Illinois for 300 million years
        Over 300 million years ago, Illinois teemed with life in tropical swamps and seas, now preserved at the famous Mazon Creek fossil site. Researchers from the University of Missouri and geologist Gordon Baird have reexamined a vast fossil collection, uncovering three distinct ancient environments--freshwater, transitional marine, and offshore--each with unique animal life. Their findings, enhanced by advanced imaging and data analysis, reveal how sea-level changes, sediment conditions, and microbial ...
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Mysterious Denisovan interbreeding shaped the humans we are today | ScienceDaily
Researchers think that members of the most recently identified "hominin" group (the Denisovans) mixed with early modern humans and passed along parts of their DNA. Evidence points to several separate interbreeding events, each leaving a genetic imprint that influenced the course of human history.


						
In 2010, scientists released the first draft of the Neanderthal genome. Comparing it with modern human DNA confirmed that Neanderthals and humans had interbred. Only months later, genetic analysis of a finger bone found in Denisova Cave in the Altai Mountains of Siberia revealed it came from a previously unknown hominin group. This group, now known as the Denisovans, also interbred with modern humans.

"This was one of the most exciting discoveries in human evolution in the last decade," said Dr Linda Ongaro, Postdoctoral Research in Trinity College Dublin's School of Genetics and Microbiology, and first author of a fascinating new review article published in leading international journal Nature Genetics. 

"It's a common misconception that humans evolved suddenly and neatly from one common ancestor, but the more we learn the more we realise interbreeding with different hominins occurred and helped to shape the people we are today.

"Unlike Neanderthal remains, the Denisovan fossil record consists of only that finger bone, a jawbone, teeth, and skull fragments. But by leveraging the surviving Denisovan segments in Modern Human genomes scientists have uncovered evidence of at least three past events whereby genes from distinct Denisovan populations made their way into the genetic signatures of modern humans."
These events show varying degrees of genetic similarity to the Denisovan remains from the Altai region, hinting at a complex relationship among these closely related groups.
In their review, Dr Ongaro and Professor Emilia Huerta-Sanchez highlight evidence that Denisovans lived across a vast territory stretching from Siberia to Southeast Asia and from Oceania to South America. Different groups appear to have been adapted to their own specific environments.

They also detail several Denisovan-derived genes that gave humans survival advantages in different parts of the world.

Dr Ongaro noted: "Among these is a genetic locus that confers a tolerance to hypoxia, or low oxygen conditions, which makes a lot of sense as it is seen in Tibetan populations; multiple genes that confer heightened immunity; and one that impacts lipid metabolism, providing heat when stimulated by cold, which confers an advantage to Inuit populations in the Arctic.

"There are numerous future directions for research that will help us tell a more complete story of how the Denisovans impacted modern day humans, including more detailed genetic analyses in understudied populations, which could reveal currently hidden traces of Denisovan ancestry. Additionally, integrating more genetic data with archaeological information - if we can find more Denisovan fossils - would certainly fill in a few more gaps."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250814090949.htm
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Cornell researchers build first 'microwave brain' on a chip | ScienceDaily
Cornell University researchers have developed a low-power microchip they call a "microwave brain," the first processor to compute on both ultrafast data signals and wireless communication signals by harnessing the physics of microwaves.


						
Detailed today in the journal Nature Electronics, the processor is the first, true microwave neural network and is fully integrated on a silicon microchip. It performs real-time frequency domain computation for tasks like radio signal decoding, radar target tracking and digital data processing, all while consuming less than 200 milliwatts of power.

"Because it's able to distort in a programmable way across a wide band of frequencies instantaneously, it can be repurposed for several computing tasks," said lead author Bal Govind, a doctoral student who conducted the research with Maxwell Anderson, also a doctoral student. "It bypasses a large number of signal processing steps that digital computers normally have to do."

That capability is enabled by the chip's design as a neural network, a computer system modeled on the brain, using interconnected modes produced in tunable waveguides. This allows it to recognize patterns and learn from data. But unlike traditional neural networks that rely on digital operations and step-by-step instructions timed by a clock, this network uses analog, nonlinear behavior in the microwave regime, allowing it to handle data streams in the tens of gigahertz - much faster than most digital chips.

"Bal threw away a lot of conventional circuit design to achieve this," said Alyssa Apsel, professor of engineering, who was co-senior author with Peter McMahon, associate professor of applied and engineering physics. "Instead of trying to mimic the structure of digital neural networks exactly, he created something that looks more like a controlled mush of frequency behaviors that can ultimately give you high-performance computation."

The chip can perform both low-level logic functions and complex tasks like identifying bit sequences or counting binary values in high-speed data. It achieved at or above 88% accuracy on multiple classification tasks involving wireless signal types, comparable to digital neural networks but with a fraction of the power and size.

"In traditional digital systems, as tasks get more complex, you need more circuitry, more power and more error correction to maintain accuracy," Govind said. "But with our probabilistic approach, we're able to maintain high accuracy on both simple and complex computations, without that added overhead."

The chip's extreme sensitivity to inputs makes it well-suited for hardware security applications like sensing anomalies in wireless communications across multiple bands of microwave frequencies, according to the researchers.




"We also think that if we reduce the power consumption more, we can deploy it to applications like edge computing," Apsel said, "You could deploy it on a smartwatch or a cellphone and build native models on your smart device instead of having to depend on a cloud server for everything."

Though the chip is still experimental, the researchers are optimistic about its scalability. They are experimenting with ways to improve its accuracy and integrate it into existing microwave and digital processing platforms.

The work emerged from an exploratory effort within a larger project supported by the Defense Advanced Research Projects Agency and the Cornell NanoScale Science and Technology Facility, which is funded in part by the National Science Foundation.
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The disappearing planet next door has astronomers intrigued | ScienceDaily
Found using the MIRI instrument on NASA's Webb telescope, which was managed by JPL through launch, the possible planet would be easier to study than more far-flung worlds.


						
Astronomers using NASA's James Webb Space Telescope have found strong evidence of a giant planet orbiting a star in the stellar system closest to our own Sun. At just 4 light-years away from Earth, the Alpha Centauri triple star system has long been a compelling target in the search for worlds beyond our solar system.

Visible only from Earth's Southern Hemisphere, it's made up of the binary Alpha Centauri A and Alpha Centauri B, both Sun-like stars, and the faint red dwarf star Proxima Centauri. Alpha Centauri A is the third brightest star in the night sky. While there are three confirmed planets orbiting Proxima Centauri, the presence of other worlds surrounding Alpha Centauri A and Alpha Centauri B has proved challenging to confirm.

Now, Webb's observations from its Mid-Infrared Instrument (MIRI) are providing the strongest evidence to date of a gas giant orbiting Alpha Centauri A. The results have been accepted in a series of two papers in The Astrophysical Journal Letters.

If confirmed, the planet would be the closest to Earth that orbits in the habitable zone of a Sun-like star. However, because the planet candidate is a gas giant, scientists say it would not support life as we know it.

"With this system being so close to us, any exoplanets found would offer our best opportunity to collect data on planetary systems other than our own. Yet, these are incredibly challenging observations to make, even with the world's most powerful space telescope, because these stars are so bright, close, and move across the sky quickly," said Charles Beichman, NASA's Jet Propulsion Laboratory and the NASA Exoplanet Science Institute at Caltech's IPAC astronomy center, co-first author on the new papers. "Webb was designed and optimized to find the most distant galaxies in the universe. The operations team at the Space Telescope Science Institute had to come up with a custom observing sequence just for this target, and their extra effort paid off spectacularly."

Several rounds of meticulously planned observations by Webb, careful analysis by the research team, and extensive computer modeling helped determine that the source seen in Webb's image is likely to be a planet and not a background object (like a galaxy), foreground object (a passing asteroid), or other detector or image artifact.




The first observations of the system took place in August 2024, using the coronagraphic mask aboard MIRI to block Alpha Centauri A's light. While extra brightness from the nearby companion star Alpha Centauri B complicated the analysis, the team was able to subtract out the light from both stars to reveal an object over 10,000 times fainter than Alpha Centauri A, separated from the star by about two times the distance between the Sun and Earth.

While the initial detection was exciting, the research team needed more data to come to a firm conclusion. However, additional observations of the system in February 2025 and April 2025 (using Director's Discretionary Time) did not reveal any objects like the one identified in August 2024.

"We are faced with the case of a disappearing planet! To investigate this mystery, we used computer models to simulate millions of potential orbits, incorporating the knowledge gained when we saw the planet, as well as when we did not," said Ph.D. student Aniket Sanghi of Caltech in Pasadena, California. Sanghi is a co-first author on the two papers covering the team's research.

In these simulations, the team took into account both a 2019 sighting of the potential exoplanet candidate by the European Southern Observatory's Very Large Telescope, the new data from Webb, and considered orbits that would be gravitationally stable in the presence of Alpha Centauri B, meaning the planet wouldn't get flung out of the system.

Researchers say a non-detection in the second and third round of observations with Webb isn't surprising.

"We found that in half of the possible orbits simulated, the planet moved too close to the star and wouldn't have been visible to Webb in both February and April 2025," said Sanghi.




Based on the brightness of the planet in the mid-infrared observations and the orbit simulations, researchers say it could be a gas giant approximately the mass of Saturn orbiting Alpha Centauri A in an elliptical path varying between one to two times the distance between the Sun and Earth.

"If confirmed, the potential planet seen in the Webb image of Alpha Centauri A would mark a new milestone for exoplanet imaging efforts," Sanghi says. "Of all the directly imaged planets, this would be the closest to its star seen so far. It's also the most similar in temperature and age to the giant planets in our solar system, and nearest to our home, Earth," he says. "Its very existence in a system of two closely separated stars would challenge our understanding of how planets form, survive, and evolve in chaotic environments."

If confirmed by additional observations, the team's results could transform the future of exoplanet science.

"This would become a touchstone object for exoplanet science, with multiple opportunities for detailed characterization by Webb and other observatories," said Beichman.

For example, NASA's Nancy Grace Roman Space Telescope, set to launch by May 2027 and potentially as early as fall 2026, is equipped with dedicated hardware that will test new technologies to observe binary systems like Alpha Centauri in search of other worlds. Roman's visible light data would complement Webb's infrared observations, yielding unique insights on the size and reflectivity of the planet.

More About Webb and MIRI

The James Webb Space Telescope is the world's premier space science observatory. Webb is solving mysteries in our solar system, looking beyond to distant worlds around other stars, and probing the mysterious structures and origins of our universe and our place in it. Webb is an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).

Webb's MIRI was developed through a 50-50 partnership between NASA and ESA. A division of Caltech in Pasadena, California, JPL led the U.S. contribution to MIRI. JPL also led development of MIRI's cryocooler, done in collaboration with Northrop Grumman in Redondo Beach, California, and NASA's Goddard Space Flight Center in Greenbelt, Maryland.
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Scientists stunned by colossal formations hidden under the North Sea | ScienceDaily
Scientists have discovered hundreds of giant sand bodies beneath the North Sea that appear to defy fundamental geological principles and could have important implications for energy and carbon storage.


						
Using high-resolution 3D seismic (sound wave) imaging, combined with data and rock samples from hundreds of wells, researchers from The University of Manchester in collaboration with industry, identified vast mounds of sand -- some several kilometers wide -- that appear to have sunk downward, displacing older, lighter and softer materials from beneath them.

The result is stratigraphic inversion -- a reversal of the usual geological order in which younger rocks are typically deposited on top of older ones on a previously unseen scale.

While stratigraphic inversion has previously been observed at small scales, the structures discovered by the Manchester team -- now named "sinkites" -- are the largest example of the phenomenon documented so far.

The finding, published in the journal Communications Earth & Environment, challenges scientists understanding of the subsurface and could have implications for carbon storage.

Lead author Professor Mads Huuse from The University of Manchester, said: "This discovery reveals a geological process we haven't seen before on this scale. What we've found are structures where dense sand has sunk into lighter sediments that floated to the top of the sand, effectively flipping the conventional layers we'd expect to see and creating huge mounds beneath the sea."

It is believed the sinkites formed millions of years ago during the Late Miocene to Pliocene periods, when earthquakes or sudden shifts in underground pressure may have caused the sand to liquefy and sink downward through natural fractures in the seabed. This displaced the underlying, more porous but rigid, ooze rafts -- composed largely of microscopic marine fossils -- bound by shrinkage cracks, sending them floating upwards. The researchers have dubbed these lighter, uplifted features 'floatites'.




The finding could help scientists better predict where oil and gas might be trapped and where it's safe to store carbon dioxide underground.

Prof Huuse said: "This research shows how fluids and sediments can move around in the Earth's crust in unexpected ways. Understanding how these sinkites formed could significantly change how we assess underground reservoirs, sealing, and fluid migration -- all of which are vital for carbon capture and storage."

Now the team are busy documenting other examples of this process and assessing how exactly it impacts our understanding of subsurface reservoirs and sealing intervals.

Prof Huuse added: "As with many scientific discoveries there are many skeptical voices, but also many who voice their support for the new model. Time and yet more research will tell just how widely applicable the model is."

This research has been published in the journal Communications Earth & Environment.
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Bizarre ancient creatures unearthed in the Grand Canyon | ScienceDaily
A treasure trove of exceptionally preserved early animals from more than half a billion years ago has been discovered in the Grand Canyon, one of the natural world's most iconic sites.


						
The rich fossil discovery - the first such find in the Grand Canyon - includes tiny rock-scraping molluscs, filter-feeding crustaceans, spiky-toothed worms, and even fragments of the food they likely ate.

By dissolving the rocks these animals were fossilized in and examining them under high-powered microscopes, researchers led by the University of Cambridge were able to get a highly detailed picture of a unique period in the evolution of life on Earth.

The fossilized animals date from between 507 and 502 million years ago, during a period of rapid evolutionary development known as the Cambrian explosion, when most major animal groups first appear in the fossil record.

In some areas during this period, nutrient-rich waters powered an evolutionary arms race, with animals evolving a wide variety of exotic adaptations for food, movement or reproduction.

Most animal fossils from the Cambrian are of hard-shelled creatures, but in a handful of locations around the world, such as Canada's Burgess Shale formation and China's Maotianshan Shales, conditions are such that softer body parts could be preserved before they decayed.

So far, however, fossils of non-skeletonized Cambrian animals had been known mostly from oxygen and resource-poor environments, unlikely to kickstart the most complex innovations that shaped early animal evolution.




Now, the Grand Canyon has revealed the first soft-bodied, or non-mineralized, Cambrian fossils from an evolutionary 'Goldilocks zone' that would have provided rich resources for the evolution of early animals to accelerate. The results are reported in the journal Science Advances.

"These rare fossils give us a fuller picture of what life was like during the Cambrian period," said first author Giovanni Mussini, a PhD student in Cambridge's Department of Earth Sciences. "By combining these fossils with traces of their burrowing, walking, and feeding - which are found all over the Grand Canyon - we're able to piece together at an entire ancient ecosystem."

Mussini and colleagues from the US located the fossils during a 2023 expedition along the Colorado River, which began carving the Grand Canyon in what is now Arizona between five and six million years ago.

"Surprisingly, we haven't had much of a Cambrian fossil record of this kind from the Grand Canyon before - there have been finds of things like trilobites and biomineralized fragments, but not much in the way of soft-bodied creatures," said Mussini. "But the geology of the Grand Canyon, which contains lots of fine-grained and easily split mud rocks, suggested to us that it might be just the sort of place where we might be able to find some of these fossils."

The researchers collected several samples of rock and returned them to Cambridge. The fist-sized rocks were first dissolved in a solution of hydrofluoric acid, and the sediment was passed through multiple sieves, releasing thousands of tiny fossils within. None of the animals were preserved in their entirety, but many recognizable structures helped the researchers identify which groups the animals belonged to.

Further examination of the fossils revealed some of the most complex ways animals were evolving during the Cambrian to capture and eat their food. "These were cutting-edge 'technologies' for their time, integrating multiple anatomical parts into high-powered feeding systems," said Mussini.




Many of these fossils are of crustaceans, likely belonging to the group that includes brine shrimp, recognizable by their molar teeth. These tiny creatures had hair-like extensions on triangular grooves around their mouths, and used their hairy limbs to sweep up passing food particles like a conveyer belt. Tiny grooves on their teeth could then grind up their food. The detail on the fossils is such that several plankton-like particles can be seen near the crustaceans' mouths.

Other modern-looking animals from the Cambrian of the Grand Canyon include slug-like molluscs. These animals already had belts or chains of teeth not dissimilar to modern garden snails, which likely helped them scrape algae or bacteria from rocks.

The most unusual creature identified by the researchers is a new species of priapulids, also known as penis or cactus worms, which were widespread during the Cambrian but are nearly extinct today. The Grand Canyon priapulid had hundreds of complex branching teeth, which helped it sweep food particles into its extensible mouth. Due to the size of the fossil and its exotic rows of teeth, the researchers named this new animal Kraytdraco spectatus, after the krayt dragon, a fictional creature from the Star Wars universe.

"We can see from these fossils that Cambrian animals had wide variety of feeding styles used to process their food, some which have modern counterparts, and some that are more exotic," said Mussini.

During the Cambrian, the Grand Canyon was much closer to the equator than it is today, and conditions were perfect for supporting a wide range of life. The depth of the oxygen-rich water, neither too deep or too shallow, allowed a balance between maximizing nutrients or oxygen and reducing wave damage and exposure to UV radiation from the Sun.

This optimum environment made it a great place for evolutionary experimentation. Since food was abundant, animals could afford to take more evolutionary risks to stay ahead of the competition, accelerating the overall pace of evolution and driving the assembly of ecological innovations that still shape the modern biosphere.

"Animals needed to keep ahead of the competition through complex, costly innovations, but the environment allowed them to do that," said Mussini. "In a more resource-starved environment, animals can't afford to make that sort of physiological investment. It's got certain parallels with economics: invest and take risks in times of abundance; save and be conservative in times of scarcity. There's a lot we can learn from tiny animals burrowing in the sea floor 500 million years ago."

The research was supported in part by the US National Science Foundation and the UK Natural and Environment Research Council (NERC), part of UK Research and Innovation (UKRI). Giovanni Mussini is a Bye-Fellow of Magdalene College, Cambridge.
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Unprecedented climate shocks are changing the Great Lakes forever | ScienceDaily
Heat waves and cold spells are part of life on the Great Lakes. But new research from the University of Michigan shows that is true today in a fundamentally different way than it was even 30 years ago.


						
"The appearance of these extreme temperatures is increasing," said Hazem Abdelhady, a postdoctoral research fellow in the U-M School for Environment and Sustainability, or SEAS. "For most lakes, the appearance is up more than 100% compared with before 1998." That timing is significant because it coincides with the 1997-1998 El Nino, which is one of the strongest on record, he added.

To reveal this trend, Abdelhady and his colleagues developed a state-of-the-art approach to modeling the surface temperature of the Great Lakes, which allowed them to study heat waves and cold spells dating back to 1940. The surface water temperature of the Great Lakes plays an important role in the weather, which is an obvious concern for residents, travelers and shipping companies in the region.But the uptick in extreme temperature events could also disrupt ecosystems and economies supported by the lakes in more subtle ways, Abdelhady said.

"These types of events can have huge impacts on the fishing industry, which is a billion-dollar industry, for example," Abdelhady said. Tribal, recreational and commercial fishing in the Great Lakes account for a total value of more than $7 billion annually, according to the Great Lakes Fishery Commission.

While fish can swim to cooler or warmer waters to tolerate gradual temperature changes, the same isn't always true for sudden jumps in either direction, Abdelhady said. Fish eggs are particularly susceptible to abnormal temperature spikes or drops.

Hot and cold streaks can also disrupt the natural mixing and stratifying cycles of the lakes, which affects the health and water quality of lakes that people rely on for recreation and drinking water.

Now that the researchers have revealed these trends on each of the Great Lakes, they're working to build on that to predict future extreme temperature events as the average temperature of the lakes -- and planet -- continue to warm. In studying those events and their connections with global climate phenomena, such as El Ninos and La Ninas, we can better prepare to brace for their impact, Abdelhady said.




"If we can understand these events, we can start thinking about how to protect against them," Abdelahdy said.

The study was conducted through the Cooperative Institute for Great Lakes Research, or CIGLR, and published in Communications Earth & Environment, part of the Nature journal family. The work was supported by the National Science Foundation, its Global Centers program and the National Oceanic and Atmospheric Administration, or NOAA.

Capturing the greatness of the lakes

One of the challenges of this work was the size of the problem itself. Although researchers have developed computer models that can simulate processes in most lakes around the world, the Great Lakes aren't most lakes.

For starters, they're an interconnected system of five lakes. They also contain more than a fifth of the world's fresh surface water. And the length of their shoreline is comparable to that of the U.S.'s entire Atlantic coast -- including the gulf states.

In many regards, the Great Lakes have more in common with coastal oceans than with other lakes, said study coauthor Ayumi Fujisaki-Manome, who is an associate research scientist with SEAS and CIGLR.




"We can't use the traditional, simpler models for the Great Lakes because they really don't do well," Fujisaki-Manome said.

So Abdelhady turned to modeling approaches used to study coastal oceans and tailored them for the Great Lakes. But there was also a data hurdle to overcome in addition to the modeling challenges.

Satellites have enabled routine direct observations of the Great Lakes starting about 45 years ago, Fujisaki-Manome said. But when talking about climate trends and epochs, researchers need to work with longer time periods.

"The great thing with this study is we were able to extend that historical period by almost double," Fujisaki-Manome said.

By working with available observational data and trusted data from global climate simulations, Abdelhady could model Great Lakes temperature data and validate it with confidence back to 1940.

"That's why we use modeling a lot of the time. We want to know about the past or the future or a point in space we can't necessarily get to," said coauthor Drew Groneworld, an associate professor in SEAS and a leader of the Global Center for Climate Change and Transboundary Waters. "With the Great Lakes, we have all three of those."

David Cannon, an assistant research scientist with CIGRL, and Jia Wang, a climatologist and oceanographer with NOAA's Great Lakes Environmental Research Laboratory, also contributed to the study. The study is a perfect example of how collaborations between universities and government science agencies can create a flow of knowledge that benefits the public and the broader research community, Gronewold said.

The team's model is now available for other research groups studying the Great Lakes to explore their questions. For the team at U-M, its next steps are using the model to explore spatial differences across smaller areas of the Great Lakes and using the model to look forward in time.

"I'm very curious if we can anticipate the next big shift or the next big tipping point," Gronewold said. "We didn't anticipate the last one. Nobody predicted that, in 1997, there was going to be a warm-winter El Nino that changed everything."
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Ancient predators and giant amphibians found in African fossil treasure trove | ScienceDaily
An international team of paleontologists has spent more than 15 years excavating and studying fossils from Africa to expand our understanding of the Permian, a period of Earth's history that began 299 million years ago and ended 252 million years ago with our planet's largest and most devastating mass extinction. Led by researchers at the University of Washington and the Field Museum of Natural History, the team is identifying the animals that thrived in southern Pangea -- the planet's single supercontinent at the time -- just before the so-called "Great Dying" wiped out about 70% of terrestrial species, and an even larger fraction of marine ones.


						
"This mass extinction was nothing short of a cataclysm for life on Earth, and changed the course of evolution," said Christian Sidor, a UW professor of biology and curator of vertebrate paleontology at the UW Burke Museum of Natural History & Culture. "But we lack a comprehensive view of which species survived, which didn't, and why. The fossils we have collected in Tanzania and Zambia will give us a more global perspective on this unprecedented period in our planet's natural history."

Sidor and Kenneth Angielczyk, curator of paleomammalogy at the Field Museum, are co-editors of a 14-article series published Aug. 7 in the Journal of Vertebrate Paleontology featuring the team's recent discoveries about the myriad of animals that made Permian Africa their home. These include saber-toothed predators, burrowing foragers and a large, salamander-like creature.

All these finds were excavated in three basins across southern Africa: the Ruhuhu Basin in southern Tanzania, the Luangwa Basin in eastern Zambia and the Mid-Zambezi Basin in southern Zambia. Most were discovered by team members on multiple, month-long excavation trips to the region over the past 17 years. Others were analyses of specimens dug up decades prior that had been stored in museum collections.

"These parts of Zambia and Tanzania contain absolutely beautiful fossils from the Permian," said Sidor. "They are giving us an unprecedented view of life on land leading up to the mass extinction."

Starting in 2007, Sidor and his team, including UW students and postdoctoral researchers, made five trips to the Ruhuhu Basin and four to the Mid-Zambezi and Luangwa basins, all in cooperation with the Tanzanian and Zambian governments. The researchers trekked between field sites miles apart to collect fossils. They stayed in villages or camped in the open -- once waking during the night to the ground-quaking stomps of a nearby elephant herd. All fossils collected by the team will be returned to Tanzania and Zambia after researchers have completed their analyses.

The Permian is the endpoint of what paleontologists call the Paleozoic Era. During this time, animal life -- which evolved first in Earth's oceans -- began to colonize land and complex terrestrial ecosystems developed. By the Permian, a diverse array of amphibian and reptile-like creatures roamed environments ranging from early forests to arid valleys. The end-Permian mass extinction -- whose precise cause scientists are still debating -- obliterated many of these ecosystems and ushered in the Mesozoic Era, which saw the evolution of dinosaurs, as well as the first birds, flowering plants and mammals.




For decades, scientists' best understanding of the Permian, the Great Dying and the start of the Mesozoic came from the Karoo Basin in South Africa, which contains a near-complete fossil record of periods before and after the mass extinction. But beginning in the 1930s, paleontologists realized that basins in Tanzania and Zambia contain fossil records of this time range that are almost as pristine as the Karoo's. The excavation trips by Sidor, Angielczyk and their colleagues represent the largest analysis to date of the region's fossil record from before and after the Great Dying. In 2018, they published a comprehensive analysis of the post-Permian animals of the Ruhuhu and Luangwa basins. These new papers look further back into the Permian.

"The number of specimens we've found in Zambia and Tanzania is so high and their condition is so exquisite that we can make species-level comparisons to what paleontologists have found in South Africa," said Sidor. "I know of no better place on Earth for getting sufficient detail of this time period to make such detailed conclusions and comparisons."

The team's papers describe a number of new species of dicynodonts. These small, burrowing, reptile-like herbivores first evolved in the mid-Permian. By the time of the mass extinction, dicynodonts -- many of whom sported a beak-like snout with two small tusks that likely aided burrowing -- were the dominant plant-eaters on land. The team's findings also include several new species of large, saber-toothed predators called gorgonopsians, as well as a new species of temnospondyl, a large salamander-like amphibian.

"We can now compare two different geographic regions of Pangea and see what was going on both before and after the end-Permian mass extinction," said Sidor. "We can really start to ask questions about who survived and who didn't."

In addition to the UW and the Field Museum, the team includes scientists from the University of Chicago, Loyola University Chicago, Idaho State University, the National Museum of Natural History in Paris, Carleton University, the University of Southern California, the University of the Witwatersrand in South Africa, the Iziko South African Museum, Southern Methodist University, the North Carolina Museum of Natural Sciences, the Museum for Natural History in Berlin, the U.S. Geological Survey, the University of Oklahoma, the National Heritage Conservation Commission in Lusaka, Virginia Tech, and the Chipembele Wildlife Education Center in Mfume, Zambia. Seven of these scientists are former UW postdoctoral researchers, doctoral students or undergraduate students. The research was funded by the U.S. National Science Foundation and the National Geographic Society.
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How cats with dementia could help crack the Alzheimer's puzzle | ScienceDaily
Cats with dementia have brain changes similar to those of people with Alzheimer's disease, offering a valuable model for studying the condition in humans, a study says.


						
Scientists discovered a build-up of the toxic protein amyloid-beta in the brains of cats with the condition - one of the defining features of Alzheimer's disease.

The findings offer a clearer picture of how amyloid-beta may lead to age-related brain dysfunction and memory loss in cats, experts say.

Many older cats develop dementia, leading to behavioral changes such as increased vocalization - or meowing - confusion and disrupted sleep - symptoms similar to those seen in people with Alzheimer's disease.

Scientists at the University of Edinburgh examined the brains of 25 cats of different ages after they had passed away, including those with signs of dementia.

Powerful microscopy images revealed a build-up of amyloid-beta within the synapses - connections between brain cells - of older cats and cats with dementia.

Synapses allow the flow of messages between brain cells and are vital to healthy brain function. Their loss strongly predicts reduced memory and thinking abilities in humans with Alzheimer's disease.




The research team also found evidence that astrocytes and microglia - types of support cells in the brain - engulfed or 'ate' the affected synapses. This process, called synaptic pruning, is important during brain development but can contribute to synapse loss in dementia.

Experts say the findings will not only help to understand and manage dementia in cats but, given their similarities, could also contribute to the development of future treatments for people with Alzheimer's disease.

Scientists studying Alzheimer's disease in the past have relied heavily on genetically modified rodent models. Rodents do not naturally develop dementia, and studying cats with dementia has the potential to advance knowledge and help develop treatments for both cats and people, experts say.

The study, funded by Wellcome and the UK Dementia Research Institute, is published in the journal European Journal of Neuroscience. The research team included scientists from the Universities of Edinburgh and California, UK Dementia Research Institute and Scottish Brain Sciences.

Dr Robert McGeachan, study lead from the University of Edinburgh's Royal (Dick) School of Veterinary Studies, said: "Dementia is a devastating disease -- whether it affects humans, cats, or dogs. Our findings highlight the striking similarities between feline dementia and Alzheimer's disease in people. This opens the door to exploring whether promising new treatments for human Alzheimer's disease could also help our aging pets. Because cats naturally develop these brain changes, they may also offer a more accurate model of the disease than traditional laboratory animals, ultimately benefiting both species and their caregivers."

Professor Danielle Gunn-Moore, Personal Chair of Feline Medicine at the Royal (Dick) School of Veterinary Studies, said: "Feline dementia is so distressing for the cat and for its person. It is by undertaking studies like this that we will understand how best to treat them. This will be wonderful for the cats, their owners, people with Alzheimer's and their loved ones. Feline dementia is the perfect natural model for Alzheimer's, everyone benefits."
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Injectable "skin in a syringe" could heal burns without scars | ScienceDaily
Researchers have created what could be called "skin in a syringe." The gel containing live cells can be 3D printed into a skin transplant, as shown in a study conducted on mice. This technology may lead to new ways to treat burns and severe wounds. The study was led from the Center for Disaster Medicine and Traumatology and Linkoping University in Sweden, and has been published in Advanced Healthcare Materials.


						
As long as we have a healthy skin, we do not give it much thought. However, if we get major wounds or other injuries, it becomes clear that the skin is the body's protection from the outside world. Helping the body restore the skin barrier after a serious burn can therefore be a matter of life and death.

Large burns are often treated by transplanting a thin layer of the top part of the skin, the epidermis. This is basically composed of a single cell type. Transplanting only this part of the skin leads to severe scarring.

Under the epidermis there is a thicker and more advanced layer of skin called the dermis. It has blood vessels, nerves, hair follicles and other structures necessary for skin function and elasticity. However, transplanting also the dermis is rarely an option, as the procedure leaves a wound as large as the wound to be healed.

The trick is to create new skin that does not become scar tissue but a functioning dermis.

"The dermis is so complicated that we can't grow it in a lab. We don't even know what all its components are. That's why we, and many others, think that we could possibly transplant the building blocks and then let the body make the dermis itself," says Johan Junker, researcher at the Swedish Center for Disaster Medicine and Traumatology and docent in plastic surgery at Linkoping University, who led the study published in Advanced Healthcare Materials.

The most common cell type in the dermis, the connective tissue cell or fibroblast, is easy to remove from the body and grow in a lab. The connective tissue cell also has the advantage of being able to develop into more specialized cell types depending on what is needed. The researchers behind the study provide a scaffold by having the cells grow on tiny, porous beads of gelatine, a substance similar to skin collagen. But a liquid containing these beads poured on a wound will not stay there.




The researchers' solution to the problem is mixing the gelatine beads with a gel consisting of another body-specific substance, hyaluronic acid. When the beads and gel are mixed, they are connected using what is known as click chemistry. The result is a gel that, somewhat simplified, can be called skin in a syringe.

"The gel has a special feature that means that it becomes liquid when exposed to light pressure. You can use a syringe to apply it to a wound, for example, and once applied it becomes gel-like again. This also makes it possible to 3D print the gel with the cells in it," says Daniel Aili, professor of molecular physics at Linkoping University, who led the study together with Johan Junker.

In the current study, the researchers 3D-printed small pucks that were placed under the skin of mice. The results point to the potential of this technology to be used to grow the patient's own cells from a minimal skin biopsy, which are then 3D-printed into a graft and applied to the wound.

"We see that the cells survive and it's clear that they produce different substances that are needed to create new dermis. In addition, blood vessels are formed in the grafts, which is important for the tissue to survive in the body. We find this material very promising," says Johan Junker.

Blood vessels are key to a variety of applications for engineered tissue-like materials. Scientists can grow cells in three-dimensional materials that can be used to build organoids, i.e. mini versions of organs. But there is a bottleneck as concerns these tissue models; they lack blood vessels to transport oxygen and nutrients to the cells. This means that there is a limit to how large the structures can get before the cells at the centre die from oxygen and nutrient deficiency.

The LiU researchers may be one step closer to solving the problem of blood vessel supply. In another article, also published in Advanced Healthcare Materials, the researchers describe a method for making threads from materials consisting of 98 per cent water, known as hydrogels.

"The hydrogel threads become quite elastic, so we can tie knots on them. We also show that they can be formed into mini-tubes, which we can pump fluid through or have blood vessel cells grow in," says Daniel Aili.

The mini-tubes, or the perfusable channels as the researchers also call them, open up new possibilities for the development of blood vessels for e.g. organoids.

Lars Kolby, professor of plastic surgery at Sahlgrenska University Hospital in Gothenburg, also participated in the project. The research has received funding from, among others, the Erling-Persson Foundation, the European Research Council (ERC), the Swedish Research Council and the Knut and Alice Wallenberg Foundation.
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The surprising brain chemistry behind instant friendships | ScienceDaily
A new UC Berkeley study shows that the so-called love hormone, oxytocin, is also critical for the formation of friendships.


						
Oxytocin is released in the brain during sex, childbirth, breastfeeding and social interactions and contributes to feelings of attachment, closeness and trust. Never mind that it's also associated with aggression; the hormone is commonly referred to as the "cuddle" or "happy" hormone, and people are encouraged to boost their oxytocin levels for better well-being by touching friends and loved ones, listening to music and exercising.

But recent studies involving the prairie vole have called this love association into question. They've shown that oxytocin, which in the brain acts as a neuromodulator, is not essential for long-term mate bonding, or "social monogamy," or for parenting behavior, though without it, voles take longer to form such bonds.

Scientists focus on prairie voles because, like humans, they form stable and selective relationships. While most studies focus on mate bonds, the Beery lab at UC Berkeley is particularly interested in selective peer relationships, analogous to human friendships. Such studies could shed light on human psychiatric conditions, such as autism and schizophrenia, that interfere with a person's ability to form or maintain social bonds.

"Prairie voles are special because they allow us to get at the neurobiology of friendship and how it's similar to and different from other types of relationships," said Annaliese Beery, a UC Berkeley associate professor of integrative biology and neuroscience and senior author of the study.

Beery and integrative biology graduate student Alexis Black, one of two first authors of the study, found that prairie voles that lack oxytocin receptors take longer than normal voles to form peer relationships. Prairie voles that are close friends typically huddle side by side, groom and even sit on one another.

"Oxytocin seems to be particularly important in the early formation phase of relationships and especially in the selectivity of those relationships: 'I prefer you to this stranger,' for example," Beery said. "The animals that didn't have intact oxytocin signaling took longer to form relationships. And then when we challenged those relationships by making new groups, they lost track of their original partners right away."

The voles, genetically modified in the UC San Francisco laboratory of collaborator and co-author Dr. Devanand Manoli, also lacked the social rewards that normally come from selective attachments -- they didn't work very hard to snuggle up with their friends and were less avoidant of and less aggressive towards strangers.




"In other words, oxytocin is playing a crucial role not so much in how social they are, but more in who they are social with, their selectivity," she said.

Lacking oxytocin receptors also changed the regulation of oxytocin availability and release in the brain, which the group documented using a novel oxytocin nanosensor in collaboration with postdoctoral fellow Natsumi Komatsu and Markita Landry, a UC Berkeley professor of chemical and biomolecular engineering.

"That helped us understand the feedback consequences of lacking this receptor, and how oxytocin signaling was altered in the brain," said Beery.

The study was published Aug. 8 in the journal Current Biology.

What social voles tell us about social humans

Beery has long been interested in social relationships in rodents, focusing primarily on the animals' seldom-studied peer or friendship relationships. While voles are her main focus, she believes studying similar behaviors across multiple species is key to determining what's species-specific versus generalizable across species.




To complement her laboratory research, she has conducted field studies comparing social behavior and oxytocin receptor distribution in the brain within and across species in a group of South American rodents and North American Belding's ground squirrels, which vary in whether or not they live in groups. She also recently began field tests of multiple vole species -- there are about 50 worldwide -- to compare their social behavior.

She suspects that in rodents such as voles, and perhaps in other mammals, the formation of peer relationships may have preceded the evolution of monogamous mating relationships.

"While most rodents prefer to interact with unfamiliar individuals, it turns out that the majority of vole species we've tested in our early trials form peer-partner preferences, which is what we call these selective friendships. So there seems to be this widespread tendency to bond," Beery said. "But only a couple of those species are also monogamous. Someday, I hope to be able to tell you, 'Do selective peer relationships precede the development of monogamy? Is that why monogamy has evolved so many times in this genus?' I think this familiarity preference is deeply rooted."

Beery was a co-author of a 2023 study led by Manoli that threw into question the association of oxytocin with sex and parenting. That study showed that prairie voles unable to respond to oxytocin exhibit the same monogamous mating, attachment and parenting behaviors as regular voles. Those voles had been genetically engineered to have no cellular receptors for oxytocin, and were the same voles used in the current study.

But while oxytocin isn't essential for eventual bond formation, additional studies by the same group published in 2024 showed that these receptor-deficient (or "null mutant") prairie voles took about twice as long as normal voles to establish a relationship with a potential mate.

Interested in how the lack of an oxytocin receptor affects voles' friendship bonds, as opposed to mating bonds, Beery and Black conducted three sets of experiments. In one, they tested how long it took for voles to establish a preference for a partner. Whereas normal voles take about 24 hours of close proximity to form a relationship that makes them choose that partner over a stranger, oxytocin receptor-deficient voles showed no preference in that amount of time, and took up to a week to establish a peer preference.

"Wild-type animals form this incredibly robust preference within one day of co-housing, but the null mutants have no sign of a relationship after 24 hours. After a week, they mostly get there, and the lifetime partners look no different from each other," Beery said. "Our conclusion from that experiment is that oxytocin isn't required to have a relationship, but it's really important in those early phases of a relationship to facilitate it happening quickly and efficiently."

They then put long-term pair-bonded voles in a party-like, mixed-group situation: an enclosure with other voles and many rooms connected by tubes. In such a situation, normal voles would hang out with known friends until they eventually started to socialize with strangers.

"They can all separate, they can all come together, or they can hang out in any combinations that they want," she said. "The wild-type animals keep track of who they know. It's like if I went to a party with a friend, I would stand near that friend for the first part of the party and then I might start to mingle. The voles that lack oxytocin receptors just mixed. It was as if they didn't even have a partner in there with them."

In the third experiment, they tested the strength of both peer and mate bonding by having the voles press levers to get access to either a friend/mate or a stranger.

"Female wild-type voles typically press more to get their partner than to get a stranger, in both peer and mate relationships. The oxytocin receptor deficient mutants also press more to get to their mating partner, but not for peer relationships," Beery said. "That makes sense at some level because we think mate relationships are more rewarding than peer relationships, or at least they depend more on reward-signaling pathways."

Lack of oxytocin signaling thus not only delays the formation of relationships, but also creates deficits in long-term peer relationships.

On the flip side, voles lacking oxytocin receptors were also less aggressive toward strangers and less avoidant of them.

"You can see contributions of oxytocin signaling to both sides of selectivity," Beery said. "On the prosocial side, it's involved in wanting to be with a known friend or peer, while on the antisocial side, it's aiding in rejecting an unfamiliar animal. We've seen effects of oxytocin on both affiliation and aggression in our other studies in prairie voles, and it parallels human findings on a role of oxytocin in in-group/out-group dynamics."

Oxytocin nanosensors

The researchers used a new oxytocin sensor developed in Landry's UC Berkeley lab to determine whether lack of an oxytocin receptor caused increases or decreases in oxytocin release. If oxytocin release increased in these voles, it could potentially interact with a receptor for a similar neuropeptide that is also involved in formation of social relationships, compensating for the absence of oxytocin receptors.

Landry, an associate professor in the departments of chemical and biomolecular engineering, neuroscience, and molecular and cell biology and a co-corresponding author of the paper, created these sensors from carbon nanotubes joined with specific single-stranded DNA sequences selected because they latch onto the oxytocin molecule and fluoresce. Komatsu and Landry found no excess of oxytocin in the voles' brains. In fact, oxytocin was being released in lower amounts from fewer sites in the nucleus accumbens, a key brain region for social reward across species.

Co-authors with Black, Komatsu, Beery, Landry and Manoli are Jiaxuan Zhao, Scarlet Taskey and Nicole Serrano of UC Berkeley, and Ruchira Sharma of UCSF. Beery's work was supported by the National Science Foundation (CAREER award 2239635) and the National Institutes of Health (R01MH132908). Komatsu is now an assistant professor at the University of Illinois.
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AI finds hidden safe zones inside a fusion reactor | ScienceDaily
A public-private partnership between Commonwealth Fusion Systems (CFS), the U.S. Department of Energy's (DOE) Princeton Plasma Physics Laboratory (PPPL) and Oak Ridge National Laboratory has led to a new artificial intelligence (AI) approach that is faster at finding what's known as "magnetic shadows" in a fusion vessel: safe havens protected from the intense heat of the plasma.


						
Known as HEAT-ML, the new AI could lay the foundation for software that significantly speeds up the design of future fusion systems. Such software could also enable good decision-making during fusion operations by adjusting the plasma so that potential problems are thwarted before they start.

"This research shows that you can take an existing code and create an AI surrogate that will speed up your ability to get useful answers, and it opens up interesting avenues in terms of control and scenario planning," said Michael Churchill, co-author of a paper in Fusion Engineering and Design about HEAT-ML and head of digital engineering at PPPL.

Fusion, the reaction that fuels the sun and stars, could provide potentially limitless amounts of electricity on Earth. To harness it, researchers need to overcome key scientific and engineering challenges. One such challenge is handling the intense heat coming from the plasma, which reaches temperatures hotter than the sun's core when confined using magnetic fields in a fusion vessel known as a tokamak. Speeding up the calculations that predict where this heat will hit and what parts of the tokamak will be safe in the shadows of other parts is key to bringing fusion power to the grid.

"The plasma-facing components of the tokamak might come in contact with the plasma, which is very hot and can melt or damage these elements," said Domenica Corona Rivera, an associate research physicist at PPPL and first author on the paper on HEAT-ML. "The worst thing that can happen is that you would have to stop operations."

PPPL amplifies its impact through public-private partnership

HEAT-ML was specifically made to simulate a small part of SPARC: a tokamak currently under construction by CFS. The Massachusetts company hopes to demonstrate net energy gain by 2027, meaning SPARC would generate more energy than it consumes.




Simulating how heat impacts SPARC's interior is central to this goal and a big computing challenge. To break down the challenge into something manageable, the team focused on a section of SPARC where the most intense plasma heat exhaust intersects with the material wall. This particular part of the tokamak, representing 15 tiles near the bottom of the machine, is the part of the machine's exhaust system that will be subjected to the most heat.

To create such a simulation, researchers generate what they call shadow masks. Shadow masks are 3D maps of magnetic shadows, which are specific areas on the surfaces of a fusion system's internal components that are shielded from direct heat. The location of these shadows depends on the shape of the parts inside the tokamak and how they interact with the magnetic field lines that confine the plasma.

Creating simulations to optimize the way fusion systems operate

Originally, an open-source computer program called HEAT, or the Heat flux Engineering Analysis Toolkit, calculated these shadow masks. HEAT was created by CFS Manager Tom Looby during his doctoral work with Matt Reinke, now leader of the SPARC Diagnostic Team, and was first applied on the exhaust system for PPPL's National Spherical Torus Experiment-Upgrade machine.

HEAT-ML traces magnetic field lines from the surface of a component to see if the line intersects other internal parts of the tokamak. If it does, that region is marked as "shadowed." However, tracing these lines and finding where they intersect the detailed 3D machine geometry was a significant bottleneck in the process. It could take around 30 minutes for a single simulation and even longer for some complex geometries.

HEAT-ML overcomes this bottleneck, accelerating the calculations to a few milliseconds. It uses a deep neural network: a type of AI that has hidden layers of mathematical operations and parameters that it applies to the data to learn how to do a specific task by looking for patterns. HEAT-ML's deep neural network was trained using a database of approximately 1,000 SPARC simulations from HEAT to learn how to calculate shadow masks.

HEAT-ML is currently tied to the specific design of SPARC's exhaust system; it only works for that small part of that particular tokamak and is an optional setting in the HEAT code. However, the research team hopes to expand its capabilities to generalize the calculation of shadow masks for exhaust systems of any shape and size, as well as the rest of the plasma-facing components inside a tokamak.

DOE supported this work under contracts DE-AC02-09CH11466 and DE-AC05-00OR22725, and it also received support from CFS.
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The 30-minute workout that could slash cancer cell growth by 30% | ScienceDaily
A single bout of either resistance or high intensity interval training could help in the cancer battle, new research from Edith Cowan University (ECU) has found.


						
ECU PhD student Mr Francesco Bettariga found that a single bout of exercise increased the levels of myokines, a protein produced by muscles which have anti-cancer effects, and which could reduce the proliferation of cancer growth by 20 to 30 per cent.

"Exercise has emerged as a therapeutic intervention in the management of cancer, and a large body of evidence exists that show the safety and effectiveness of exercise as medicine, either during or post cancer treatment," Mr Bettariga said.

His research with survivors of breast cancer measured myokine levels before, immediately after and 30 minutes post a single bout of either resistance of high intensity interval training and found that both sets of exercise had a resultant increase in myokine levels.

While higher levels of myokines were expected in a healthy population, post a vigorous workout, Mr Bettariga investigated whether breast cancer survivors would see the same results, given the impact that cancer treatments and cancer itself often has on the body.

"The results from the study show that both types of exercise really work to produce these anti-cancer myokines in breast cancer survivors. The results from this study are excellent motivators to add exercise as standard care in the treatment of cancer," Mr Bettariga said.

He added that the long-term implications of elevated myokine levels should be further investigated, particularly in relation to cancer recurrence.




Further research by Mr Bettariga investigated how changes in body composition, following consistent exercise, could impact inflammation, which plays a key role in breast cancer recurrence and mortality by promoting tumour progression.

Persistent inflammation not only promotes tumour progression by influencing cell proliferation, survival, invasiveness, and metastasis, but also inhibits immune function. Given that the cancer itself and the side-effects of treatments can elevate levels of inflammatory biomarkers, survivors of breast cancer are at increased risk of cancer progression, recurrence and mortality.

"Strategies are needed to reduce inflammation which may provide a less supportive environment for cancer progression, leading to a lower risk of recurrence and mortality in survivors of breast cancer," Mr Bettariga said.

The new research found that by reducing fat mass and increasing lean mass, through consistent and persistent exercise, cancer survivors had a better chance at reducing inflammation.

"If we are able to improve body composition, we have a better chance of decreasing inflammation because we are improving lean mass and reducing fat mass, which is responsible for releasing anti and pro-inflammatory markers," Mr Bettariga said.

Unfortunately, quick fixes to reduce fat mass would not have the same beneficial effects, Mt Bettariga stressed.

"You never want to reduce your weight without exercising, because you need to build or preserve muscle mass and produce these chemicals that you can't do through just diet alone."
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Blood pressure cuff errors may be missing 30% of hypertension cases | ScienceDaily
Researchers have found why common cuff-based blood pressure readings are inaccurate and how they might be improved, which could improve health outcomes for patients.


						
High blood pressure, or hypertension, is the top risk factor for premature death, associated with heart disease, strokes and heart attacks. However, inaccuracies in the most common form of blood pressure measurement mean that as many as 30% of cases of high blood pressure could be missed.

The researchers, from the University of Cambridge, built an experimental model that explained the physics behind these inaccuracies and provided a better understanding of the mechanics of cuff-based blood pressure readings.

The researchers say that some straightforward changes, which don't necessarily involve replacing standard cuff-based measurement, could lead to more accurate blood pressure readings and better results for patients. Their results are reported in the journal PNAS Nexus.

Anyone who has ever had their blood pressure taken will be familiar with the cuff-based method. This type of measurement, also known as the auscultatory method, relies on inflating a cuff around the upper arm to the point where it cuts off blood flow to the lower arm, and then a clinician listens for tapping sounds in the arm through a stethoscope while the cuff is slowly deflated.

Blood pressure is inferred from readings taken from a pressure gauge attached to the deflating cuff. Blood pressure is given as two separate numbers: a maximum (systolic) and a minimum (diastolic) pressure. A blood pressure reading of 120/80 is considered 'ideal'.

"The auscultatory method is the gold standard, but it overestimates diastolic pressure, while systolic pressure is underestimated," said co-author Kate Bassil from Cambridge's Department of Engineering. "We have a good understanding of why diastolic pressure is overestimated, but why systolic pressure is underestimated has been a bit of a mystery."

"Pretty much every clinician knows blood pressure readings are sometimes wrong, but no one could explain why they are being underestimated -- there's a real gap in understanding," said co-author Professor Anurag Agarwal, also from Cambridge's Department of Engineering.




Previous non-clinical studies into measurement inaccuracy used rubber tubes that did not fully replicate how arteries collapse under cuff pressure, which masked the underestimation effect.

The researchers built a simplified physical model to isolate and study the effects of downstream blood pressure -- the blood pressure in the part of the arm below the cuff. When the cuff is inflated and blood flow to the lower arm is cut off, it creates a very low downstream pressure. By reproducing this condition in their experimental rig, they determined this pressure difference causes the artery to stay closed for longer while the cuff deflates, delaying the reopening and leading to an underestimation of blood pressure.

This physical mechanism -- the delayed reopening due to low downstream pressure -- is the likely cause of underestimation, a previously unidentified factor. "We are currently not adjusting for this error when diagnosing or prescribing treatments, which has been estimated to lead to as many as 30% of cases of systolic hypertension being missed," said Bassil.

Instead of the rubber tubes used in earlier physical models of arteries, the Cambridge researchers used tubes that lay flat when deflated and fully close when the cuff pressure is inflated, the key condition for reproducing the low downstream pressure observed in the body.

The researchers say that there is a range of potential solutions to this underestimation, which include raising the arm in advance of measurement, potentially producing a predictable downstream pressure and therefore predictable underestimation. This change doesn't require new devices, just a modified protocol.

"You might not even need new devices, just changing how the measurement is done could make it more accurate," said Agarwal.




However, if new devices for monitoring blood pressure are developed, they might ask for additional inputs which correlate with downstream pressure, to adjust what the 'ideal' readings might be for each individual. These may include age, BMI, or tissue characteristics.

The researchers are hoping to secure funding for clinical trials to test their findings in patients, and are looking for industrial or research partners to help refine their calibration models and validate the effect in diverse populations. Collaboration with clinicians will also be essential to implement changes to clinical practice.

The research was supported by the Engineering and Physical Sciences Research Council (EPSRC), part of UK Research and Innovation (UKRI).
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Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse | ScienceDaily
A University of Colorado Denver engineer is on the cusp of giving scientists a new tool that can help them turn sci-fi into reality.


						
Imagine a safe gamma ray laser that could eradicate cancer cells without damaging healthy tissue. Or a tool that could help determine if Stephen Hawking's multiverse theory is real by revealing the fabric underlying the universe.

Assistant Professor of Electrical Engineering Aakash Sahai, PhD, has developed a quantum breakthrough that could help those sci-fi ideas develop and has sent a ripple of excitement through the quantum community because of its potential to revolutionize our understanding of physics, chemistry, and medicine. Advanced Quantum Technologies, one of the most impactful journals in the fields of quantum science, materials, and technologies, recognized Sahai's work and featured his study on the cover of its June issue.

"It is very exciting because this technology will open up whole new fields of study and have a direct impact on the world," Sahai said. "In the past, we've had technological breakthroughs that propelled us forward such as the sub-atomic structure leading to lasers, computer chips, and LEDs. This innovation, which is also based on material science, is along the same lines."

How It Works

Sahai has found a way to create extreme electromagnetic fields never before possible in a laboratory. These electromagnetic fields -- created when electrons in materials vibrate and bounce at incredibly high speeds -- power everything from computer chips to super particle colliders that search for evidence of dark matter. Until now, creating fields strong enough for advanced experiments has required huge, expensive facilities. For example, scientists chasing evidence of dark matter use machines like the Large Hadron Collider at CERN, the European Organization for Nuclear Research, in Switzerland. To accommodate the radiofrequency cavities and superconducting magnets needed for accelerating high energy beams, the collider is 16.7 miles long. Running experiments at that scale demands huge resources, is incredibly expensive, and can be highly volatile.

Sahai developed a silicon-based, chip-like material that can withstand high-energy particle beams, manage the energy flow, and allow scientists to access electromagnetic fields created by the oscillations, or vibrations, of the quantum electron gas -- all in a space about the size of your thumb. The rapid movement creates the electromagnetic fields. With Sahai's technique, the material manages the heat flow generated by the oscillation and keeps the sample intact and stable. This gives scientists a way to see activity like never before and opens the possibility of shrinking miles-long colliders into a chip.




"Manipulating such high energy flow while preserving the underlying structure of the material is the breakthrough," said Kalyan Tirumalasetty, a graduate student in Sahai's lab working on the project. "This breakthrough in technology can make a real change in the world. It is about understanding how nature works and using that knowledge to make a positive impact on the world."

The technology and method were designed at CU Denver and tested at SLAC National Accelerator Laboratory, a world-class facility operated by Stanford University and funded by the U.S. Department of Energy.

Applications of this Technology

CU Denver has already applied for and received provisional patents on the technology in the U.S. and internationally. While real-world, practical applications may be years away, the potential to better understand how the universe works, and to thereby improve lives, is what keeps Sahai and Tirumalasetty motivated to spend long hours in the lab and at SLAC.

"Gamma ray lasers could become a reality," Sahai said. "We could get imaging of tissue down to not just the nucleus of cells but down to the nucleus of the underlying atoms. That means scientists and doctors would be able to see what's going on at the nuclear level and that could accelerate our understanding of immense forces that dominate at such small scales while also leading to better medical treatments and cures. Eventually, we could develop gamma ray lasers to modify the nucleus and remove cancer cells at the nano level."

The extreme plasmon technique could also help test a wide range of theories about how our universe works -- from the possibility of a multiverse to exploring the very fabric of our universe. These possibilities excite Tirumalasetty, who once thought of becoming a physicist. "To explore nature and how it works at its fundamental scale, that's very important to me," he said. "But engineers give scientists the tools to do more than understand. And that's ... that's exhilarating."

Next up for the duo is a return to SLAC this summer to keep refining the silicon-chip material and laser technique. Unlike in the movies, developing breakthrough technology can take decades. In fact, some of the foundational work that led to this pivotal moment began in 2018, when Sahai published his first research on antimatter accelerators. "It's going to take a while, but within my lifetime, it is very probable," Sahai said.




About the Researchers

Aakash Sahai holds a PhD in plasma physics from Duke University, a master's degree in electrical engineering from Stanford University, and a master's degree in physics from Indiana University, Bloomington. He is a member of the Electromagnetics, Plasmas and Computation Group in CU Denver's College of Engineering, Design and Computing. Before joining CU Denver in 2018, he worked as a research associate at Imperial College London and held research and development roles in the private sector. Sahai has published more than a dozen articles in peer-reviewed journals and is a frequent speaker at SLAC, CERN, and American Physical Society events. He also serves as a reviewer for several scientific journals.

Kalyan Tirumalasetty is pursuing his doctoral degree in electrical engineering and a master's degree in electrical engineering from CU Denver, and a bachelor of technology degree in electronics and communication engineering from Anurag Engineering College at Jawaharlal Nehru Technological University. During his master's degree, he worked as a research assistant for Sahai to develop this technological setup at SLAC.
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Twice a day, Mars may briefly host water that could support life | ScienceDaily
Due to extreme temperatures and the dryness of Mars, it's thought to be impossible for liquid water to form on the planet's surface, a critical precondition for habitability. The only hope of finding liquid water appears to be in the form of brines, which are liquids with high concentrations of salts that can freeze at much lower temperatures. But the question of whether brines can even form on Mars has yet to be answered.


						
Vincent Chevrier, an associate research professor at the University of Arkansas' Center for Space and Planetary Sciences, has been studying that question for 20 years and now thinks he knows the answer: 'yes they can.'

His case for the existence of liquid brines on Mars was recently published in Nature Communications Earth and Environment.

Chevrier used meteorological data taken from the Viking 2 landing site on Mars combined with computer modeling to determine that brines can develop for a brief period of time during late winter and early spring from melting frost. This challenges the assumption that Mars is entirely devoid of liquid water on the surface and suggests that similar processes may occur in other frost-bearing regions, particularly in the mid-to-high latitudes.

Data from Viking 2, which landed on Mars in 1976, was used because, Chevrier said, "It was the only mission that clearly observed, identified and characterized frost on Mars." Melting frost presents the best chance to find liquid brines on Mars, but there's a catch: frost on Mars tends to sublimate quickly, which means it transitions from a solid to a gas without spending time in a liquid state due to Mars' unique atmospheric conditions.

But by sifting through the Viking 2 data, combined with data from the Mars Climate Database, Chevrier was able to determine that there was a brief window in late winter and early spring when the conditions were right for the formation of brines. Specifically, there is a period of one Martian month (roughly equivalent to two Earth months) where the conditions were ideal at two points during the day: roughly in the early morning and late afternoon.

There is an abundance of salts on Mars, and Chevrier has long speculated that perchlorates would be the most promising salts for brine formation since they have extremely low eutectic temperatures (which is the melting point of a salt-water mixture). Calcium perchlorate brine solidifies at minus 75 degrees Celsius, while Mars has an average surface temperature of minus 50C at the equator, suggesting there could be a zone where calcium perchlorate brine could stay liquid.




Modeling based off known data confirmed that twice a day for a month in late winter and early spring there is a perfect window in which calcium perchlorate brines can form because the temperature hovers right around the sweet spot of minus 75 degC. At other times of day it is either too hot or too cold.

While Chevrier's findings are not slam-dunk proof of brines, they make a strong case for their existence in small amounts on a recurring basis. Even if there were direct evidence of a calcium perchlorate brine detected by a past or future lander, it would not be in large amounts. Calcium perchlorate is only about 1% of the Martian regolith, and the frost that does form on Mars is extremely thin -- far less than a millimeter thick. So it is unlikely to generate much water, certainly not enough to support human life.

But it doesn't mean the planet couldn't have supported life adapted to a much colder, drier planet.

Either way, Chevrier is encouraged to find that brines would form under established conditions and looks forward to further confirmation. He notes in the conclusion of his paper: "The strong correlation between brine formation and seasonal frost cycles highlights specific periods when transient water activity is most likely, which could guide the planning of future astrobiological investigations.

"Robotic landers equipped with in situ hygrometers [for measuring moisture content in air] and chemical sensors could target these seasonal windows to directly detect brine formation and constrain the timescales over which these liquids persist."
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Betelgeuse's hidden companion star found after centuries of searching | ScienceDaily
Betelgeuse is one of the brightest stars in the night sky, and the closest red supergiant to Earth. It has an enormous volume, spanning a radius around 700 times that of the Sun. Despite only being ten million years old, which is considered young by astronomy standards, it's late in its life. Located in the shoulder of the constellation Orion, people have observed Betelgeuse with the naked eye for millennia, noticing that the star changes in brightness over time. Astronomers established that Betelgeuse has a main period of variability of around 400 days and a more extended secondary period of around six years.


						
In 2019 and 2020, there was a steep decrease in Betelgeuse's brightness -- an event referred to as the 'Great Dimming.' The event led some to believe that a supernova death was quickly approaching, but scientists were able to determine the dimming was actually caused by a large cloud of dust ejected from Betelgeuse.

The Great Dimming mystery was solved, but the event sparked a renewed interest in studying Betelgeuse, which brought about new analyses of archival data on the star. One analysis led scientists to propose that the cause of Betelgeuse's six-year variability is the presence of a companion star [1]. But when the Hubble Space Telescope and the Chandra X-Ray Observatory searched for this companion, no detections were made.

<Link to video at the bottom of the page.>

The companion star has now been detected for the first time by a team of astrophysicists led by Steve Howell, a senior research scientist at NASA Ames Research Center. They observed Betelgeuse using a speckle imager called 'Alopeke. 'Alopeke, which means 'fox' in Hawaiian, is funded by the NASA-NSF Exoplanet Observational Research Program (NN-EXPLORE) and is mounted on the Gemini North telescope, one half of the International Gemini Observatory, funded in part by the U.S. National Science Foundation and operated by NSF NOIRLab.

Speckle imaging is an astronomical imaging technique that uses very short exposure times to freeze out the distortions in images caused by Earth's atmosphere. This technique enables high resolution, which, when combined with the light collecting power of Gemini North's 8.1-meter mirror, allowed for Betelgeuse's faint companion to be directly detected.

Analysis of the companion star's light allowed Howell and his team to determine the companion star's characteristics. They found that it is six magnitudes fainter than Betelgeuse in the optical wavelength range, it has an estimated mass of around 1.5 times that of the Sun, and it appears to be an A- or B-type pre-main-sequence star -- a hot, young, blue-white star that has not yet initiated hydrogen burning in its core.




The companion is at a relatively close distance away from the surface of Betelgeuse -- about four times the distance between the Earth and the Sun. This discovery is the first time a close-in stellar companion has been detected orbiting a supergiant star. Even more impressive -- the companion orbits well within Betelgeuse's outer extended atmosphere, proving the incredible resolving abilities of 'Alopeke.

"Gemini North's ability to obtain high angular resolutions and sharp contrasts allowed the companion of Betelgeuse to be directly detected," says Howell. Furthermore, he explains that 'Alopeke did what no other telescope has done before: "Papers that predicted Betelgeuse's companion believed that no one would likely ever be able to image it."

This discovery provides a clearer picture of this red supergiant's life and future death. Betelgeuse and its companion star were likely born at the same time. However, the companion star will have a shortened lifespan as strong tidal forces will cause it to spiral into Betelgeuse and meet its demise, which scientists estimate will occur within the next 10,000 years.

The discovery also helps to explain why similar red supergiant stars might undergo periodic changes in their brightness on the scale of many years. Howell shares his hope for further studies in this area: "This detection was at the very extremes of what can be accomplished with Gemini in terms of high-angular resolution imaging, and it worked. This now opens the door for other observational pursuits of a similar nature."

Martin Still, NSF program director for the International Gemini Observatory adds: "The speckle capabilities provided by the International Gemini Observatory continue to be a spectacular tool, open to all astronomers for a wide range of astronomy applications. Delivering the solution to the Betelgeuse problem that has stood for hundreds of years will stand as an evocative highlight achievement."

Another opportunity to study Betelgeuse's stellar companion will occur in November 2027 when it returns to its furthest separation from Betelgeuse, and thus easiest to detect. Howell and his team look forward to observations of Betelgeuse before and during this event to better constrain the nature of the companion.

Notes
    	Two papers released in 2024 used decades of observations of Betelgeuse from many observers around the world to predict the orbit and location of the companion star (see DOI: 10.3847/1538-4357/ad93c8 and DOI: 10.3847/1538-4357/ad87f4).
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Voyager missed it, but now we know Uranus has a fiery secret | ScienceDaily
A new study led by University of Houston researchers, in collaboration with planetary scientists worldwide, suggests Uranus does have its own internal heat -- an advance that not only informs NASA's future missions but also deepens scientists' understanding of planetary systems, including processes that influence Earth's climate and atmospheric evolution.


						
The discovery resolves a long-standing scientific mystery about the giant planet, because observational analyses from Voyager 2 in 1986 didn't suggest the presence of significant internal heat -- contradicting scientists' understanding of how giant planets form and evolve.

However, using decades of spacecraft observations and computer models, a team of scientists found Uranus releases more heat than it receives from sunlight, said Xinyue Wang, the first author on the paper and a former doctoral student of UH's Department of Earth and Atmospheric Sciences within the College of Natural Sciences and Mathematics.

"This means it's still slowly losing leftover heat from its early history, a key piece of the puzzle that helps us understand its origins and how it has changed over time," she explained.

The paper published July 14 in Geophysical Research Letters, a top journal publication by the American Geophysical Union. The discovery is consistent with an independent study conducted by a research group led by Professor Patrick Irwin at the University of Oxford.

However, Uranus's internal heat is weaker than its other giant counterparts in the solar system, emitting about 12.5% more heat than it absorbs via sunlight. This is lower compared to fluxes of upwards of 100% measured for Jupiter, Saturn and Neptune, said Xun Jiang, co-author and professor in the Department of Earth and Atmospheric Sciences.
"From a scientific perspective, this study helps us better understand Uranus and other giant planets. For future space exploration, I think it strengthens the case for a mission to Uranus."
Xinyue Wang, UH's Department of Earth and Atmospheric Sciences 
It's uncertain why this happened, but researchers said Uranus may have a different interior structure or evolutionary history compared to the other giant planets.




Another notable takeaway from the study was that Uranus's energy levels also change with its long seasons, which last about 20 years. These seasonal changes are likely caused by the planet's off-center orbit and tilted spin, Wang said.

Liming Li, co-author and professor in UH's Department of Physics, said this study could improve planning for NASA's flagship mission to orbit and probe Uranus, an initiative the National Academies of Sciences, Engineering and Medicine classified as its highest priority for the 2023-32 decade.

"From a scientific perspective, this study helps us better understand Uranus and other giant planets," Wang said. "For future space exploration, I think it strengthens the case for a mission to Uranus."

Additionally, the team's methodology provides testable theories and models that could also be applied to explore radiant energy of other planets within and beyond our solar system, Li said. It could even impact technology innovation and climate understanding on Earth.

"By uncovering how Uranus stores and loses heat, we gain valuable insights into the fundamental processes that shape planetary atmospheres, weather systems and climate systems," Li said. "These findings help broaden our perspective on Earth's atmospheric system and the challenges of climate change."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250812234557.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



What if dark matter came from a mirror universe? | ScienceDaily
    	One theory proposes a hidden physical realm with its own versions of particles and forces that gave birth to tiny, stable black hole-like objects that would account for all the dark matter observed today.
    	The other theory explores whether dark matter could be a product of the universe's own expansion, created by quantum radiation near the cosmic horizon during a brief but intense post-inflation phase.
    	Both theories offer testable, self-contained frameworks based on known physics, continuing UC Santa Cruz's legacy of linking particle theory with cosmic-scale phenomena to tackle one of the biggest mysteries in science.

Two recent studies by Professor Stefano Profumo at the University of California, Santa Cruz, propose theories that attempt to answer one of the most fundamental open questions in modern physics: What is the particle nature of dark matter?

Science has produced overwhelming evidence that the mysterious substance that accounts for 80% of all matter in the universe exists. Dark matter's presence explains what binds galaxies together and makes them rotate. Findings such as the large-scale structure of the universe and measurements of the cosmic microwave background also prove that something as-yet undetermined permeates all that darkness.

What remains unknown are the origins of dark matter, and hence, what are its particle properties. Those weighty questions primarily fall to theoretical physicists like Profumo. And in two recent papers, he approaches those questions from different directions, but both centered on the idea that dark matter might have emerged naturally from conditions in the very early universe -- rather than dark matter being an exotic new particle that interacts with ordinary matter in some detectable way.

Shadowy origins

The most recent study, published on July 8, explores whether dark matter could have formed in a hidden sector -- a kind of "mirror world" with its own versions of particles and forces. While completely invisible to humans, this shadow sector would obey many of the same physical laws as the known universe.

The idea draws inspiration from quantum chromodynamics (QCD), the theory that describes how quarks are bound together inside protons and neutrons by the strong nuclear force. UC Santa Cruz has deep roots in this area: Emeritus physics professor Michael Dine helped pioneer theoretical models involving the QCD axion, a leading dark matter candidate, while research professor Abe Seiden contributed to major experimental efforts probing the structure of hadrons -- particles made of quarks -- in high-energy physics experiments.




In Profumo's new work, the strong force is replicated in the dark sector as a confining "dark QCD" theory, with its own particles -- dark quarks and dark gluons -- binding together to form heavy composite particles known as dark baryons. Under certain conditions in the early universe, these dark baryons could become dense and massive enough to collapse under their own gravity into extremely small, stable black holes -- or objects that behave much like black holes.

These black hole-like remnants would be just a few times heavier than the fundamental mass scale of quantum gravity -- known as the 'Planck mass" -- but if produced in the right quantity, they could account for all the dark matter observed today. Because they would interact only through gravity, they would be completely invisible to particle detectors -- yet their presence would shape the universe on the largest scales.

This scenario offers a new, testable framework grounded in well-established physics, while extending UC Santa Cruz's long-standing exploration of how deep theoretical principles might help explain one of the biggest open questions in cosmology.

On the horizon

Profumo's other recent study, published in May, explores whether dark matter might be produced by the universe's expanding "cosmic horizon" -- essentially, the cosmological equivalent of a black hole's event horizon.

This paper asks, if the universe underwent a brief period of accelerated expansion after inflation -- something less extreme than inflation, but still expanding faster than radiation or matter would allow -- could that phase itself have "radiated" particles into existence?




Using principles from quantum field theory in curved spacetime, the paper shows that a wide range of dark matter masses could result from this mechanism, depending on the temperature and duration of this phase. Importantly, Profumo said this doesn't require any assumptions about how the dark matter interacts, only that it is stable and produced gravitationally. The idea is inspired by the way observers near cosmic horizons, like those of a black hole, perceive thermal radiation due to quantum effects.

"Both mechanisms are highly speculative, but they offer self-contained and calculable scenarios that don't rely on conventional particle dark matter models, which are increasingly under pressure from null experimental results," said Profumo, deputy director for theory at the Santa Cruz Institute for Particle Physics.

One could say Profumo wrote the book on the quest to understand the nature of dark matter. His 2017 textbook An Introduction to Particle Dark Matter presents lessons that he personally learned and used in his research work from state-of-the-art techniques that scientists have developed over the years to build and test particle models for dark matter.

The book describes the "paradigm of dark matter" as "one of the key developments at the interface of cosmology and elementary particle physics," and is intended for anyone interested in the microscopic nature of dark matter as it manifests itself in particle physics experiments, cosmological observations, and high-energy astrophysical phenomena.

Connection to UC Santa Cruz

Researchers here have played a key role in cosmology for decades, contributing to the development of the standard Lambda-Cold Dark Matter model -- still the best fit to all cosmological data -- and to the theoretical and observational study of how structure forms in the universe. In addition, UC Santa Cruz has long supported a close interplay between theory and observation, with strengths in particle physics, astrophysics, and early universe cosmology.

Profumo said these recent publications continue in that tradition, exploring ideas that connect the deepest questions in particle physics with the large-scale behavior of the cosmos. "And they do so in a way that remains rooted in known physics -- whether quantum field theory in curved spacetime, or the well-studied properties of SU(N) gauge theories -- while extending them to new frontiers," he said.

Both studies appeared in Physical Review D, the American Physical Society's premier venue for theoretical particle physics.
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Tiny "talking" robots form shape-shifting swarms that heal themselves | ScienceDaily
Animals like bats, whales and insects have long used acoustic signals for communication and navigation. Now, an international team of scientists have taken a page from nature's playbook to model micro-sized robots that use sound waves to coordinate into large swarms that exhibit intelligent-like behavior. The robot groups could one day carry out complex tasks like exploring disaster zones, cleaning up pollution, or performing medical treatments from inside the body, according to team lead Igor Aronson, Huck Chair Professor of Biomedical Engineering, Chemistry, and Mathematics at Penn State.


						
"Picture swarms of bees or midges," Aronson said. "They move, that creates sound, and the sound keeps them cohesive, many individuals acting as one."

The researchers published their work on August 12 in the journal Physical Review X.

Since the miniature, sound-broadcasting swarms of micromachines are self-organizing, they can navigate tight spaces and even re-form themselves if deformed. The swarms' collective -- or emergent -- intelligence could one day be harnessed to carry out tasks like cleaning up pollution in contaminated environments, Aronson explained.

Beyond the environment, the robot swarms could potentially work inside the body, delivering drugs directly to a problem area, for example. Their collective sensing also helps in detecting changes in surroundings, and their ability to "self-heal" means they can keep functioning as a collective unit even after breaking apart, which could be especially useful for threat detection and sensor applications, Aronson said.

"This represents a significant leap toward creating smarter, more resilient and, ultimately, more useful microrobots with minimal complexity that could tackle some of our world's toughest problems," he said. "The insights from this research are crucial for designing the next generation of microrobots, capable of performing complex tasks and responding to external cues in challenging environments."

For the study, the team developed a computer model to track the movements of tiny robots, each equipped with an acoustic emitter and a detector. They found that acoustic communication allowed the individual robotic agents to work together seamlessly, adapting their shape and behavior to their environment, much like a school of fish or a flock of birds.




While the robots in the paper were computational agents within a theoretical -- or agent-based -- model, rather than physical devices that were manufactured, the simulations observed the emergence of collective intelligence that would likely appear in any experimental study with the same design, Aronson said.

"We never expected our models to show such a high level of cohesion and intelligence from such simple robots," Aronson said. "These are very simple electronic circuits. Each robot can move along in some direction, has a motor, a tiny microphone, speaker and an oscillator. That's it, but nonetheless it's capable of collective intelligence. It synchronizes its own oscillator to the frequency of the swarm's acoustic field and migrates toward the strongest signal."

The discovery marks a new milestone for a budding field called active matter, the study of the collective behavior of self-propelled microscopic biological and synthetic agents, from swarms of bacteria or living cells to microrobots. It shows for the first time that sound waves can function as a means of controlling the micro-sized robots, Aronson explained. Up until now, active matter particles have been controlled predominantly through chemical signaling.

"Acoustic waves work much better for communication than chemical signaling," Aronson said. "Sound waves propagate faster and farther almost without loss of energy -- and the design is much simpler. The robots effectively 'hear' and 'find' each other, leading to collective self-organization. Each element is very simple. The collective intelligence and functionality arise from minimal ingredients and simple acoustic communication."

The other authors on the paper are Alexander Ziepke, Ivan Maryshev and Erwin Frey of the Ludwig Maximilian University of Munich. The John Templeton Foundation funded the research.
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Tiny ancient whale with a killer bite found in Australia | ScienceDaily

Scientists at Museums Victoria's Research Institute have described a new species of ancient whale from a 26-million-year-old fossil found near Jan Juc, on Wadawurrung Country, along Victoria's Surf Coast.

The discovery offers remarkable insight into the early evolution of baleen whales - the filter-feeding giants that now cruise our oceans.

Janjucetus dullardi was no ocean giant - it was a fast, sharp-toothed predator about the size of a dolphin. With a short snout, large forward-facing eyes and slicing teeth, it would have been a compact, yet fearsome sight in the warm, shallow seas of ancient Victoria.

The fossil, a partial skull with ear bones and teeth, was discovered in June 2019 by local resident Ross Dullard while walking along the beach. Recognising its scientific significance, Dullard generously donated it to Museums Victoria, where researchers carefully prepared and studied the fossil. In recognition of his contribution, the new species has been named in his honour.

'This kind of public discovery and its reporting to the museum is vital,' said Dr Erich Fitzgerald, senior curator of vertebrate palaeontology at Museums Victoria Research Institute and senior author of the study. 'Ross' discovery has unlocked an entire chapter of whale evolution we've never seen before. It's a reminder that world-changing fossils can be found in your own backyard.'

The research, published on August 12 in the prestigious Zoological Journal of the Linnean Society, identifies Janjucetus dullardi as a juvenile 'baby whale', just over two metres long. Despite its small size, it belonged to a group known as mammalodontids, early whales that lived only during the Oligocene Epoch, around 30 to 23 million years ago.




'It's essentially a little whale with big eyes and a mouth full of sharp, slicing teeth,' said Ruairidh Duncan, PhD student at the Museums Victoria Research Institute and Monash University, and lead author of the study. 'Imagine the shark-like version of a baleen whale - small and deceptively cute, but definitely not harmless.'

This is the third known mammalodontid species from Victoria, and only the fourth found worldwide. It's also the first to preserve both the teeth and inner ear structures in such detail, which are key features for understanding how early whales fed, heard, moved and behaved in the water.

Advanced microCT scanning revealed delicate structures inside the ear bones, including the cochlea, helping scientists explore how Janjucetus dullardi may have sensed its environment, an ability crucial for hunting and navigating the oceans.

'This fossil opens a window into how ancient whales grew and changed, and how evolution shaped their bodies as they adapted to life in the sea,' said Fitzgerald.

The fossil was recovered from the fossil-rich Jan Juc Formation, which dates to a time of global warmth and rising seas. This coastal stretch of Victoria is becoming internationally recognised as a hotspot for early whale evolution.

Understanding how ancient whales adapted to warmer oceans millions of years ago gives scientists valuable clues about how today's marine life might respond to climate change.




'This region was once a cradle for some of the most unusual whales in history, and we're only just beginning to uncover their stories,' said Fitzgerald.

This discovery marks a major milestone in the understanding of early whale evolution and highlights the critical importance of southeast Australia in that story.

'We're entering a new phase of discovery,' said Fitzgerald. 'This region is rewriting the story of how whales came to rule the oceans, with some surprising plot twists!'

The team expects more fossil discoveries from Victoria's coastline in the coming years and is continuing to study newly uncovered fossils, as well as long-unstudied specimens from the region in the Museums Victoria State Collection.

When considering the impact of this remarkable discovery, Lynley Crosswell, CEO and Director of Museums Victoria said: 'The findings demonstrate the power of our collections to unlock stories that change the way we understand life on Earth. Thanks to the generosity of the public and the expertise of our scientists, Museums Victoria Research Institute is making globally significant contributions to evolutionary research. Discoveries like Janjucetus dullardi remind us that our collections are not just about the past - they're shaping the future of science.'
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Scientists warn ocean could soon reach Rapa Nui's sacred moai | ScienceDaily
Rising sea levels could cause seasonal waves to reach Ahu Tongariki, the iconic ceremonial platform that is part of the Rapa Nui National Park, a UNESCO world heritage site by 2080, according to a study published recently in the Journal of Cultural Heritage by a team of researchers from the University of Hawai'i at Manoa. This coastal flooding also threatens to impact up to 51 cultural assets in the area, including Rapa Nui's world renowned moai statues.


						
"This research reveals a critical threat to the living culture and livelihood of Rapa Nui," said Noah Paoa, lead author of the study and doctoral student in the Department of Earth Sciences in the UH Manoa School of Ocean and Earth Science and Technology (SOEST). "For the community, these sites are an essential part of reaffirming identity and support the revitalization of traditions. Economically, they are the backbone of the island's tourism industry. Failure to address this threat could ultimately endanger the island's UNESCO world heritage site status."

"As we work to understand the impacts of future sea level rise, we provide information that not only enables us to maintain safe, functional spaces and infrastructure, but also to support thriving communities," said Chip Fletcher, co-author of the study and dean of SOEST. "That means we must document threats to culturally significant places and assets, and develop plans to preserve and protect what matters to communities."

Computer simulations reveal vulnerabilities

Paoa and his team built a detailed digital twin of the study site and used advanced computer models to simulate the wave environment along the coastline. They then mapped the projected flooding caused by waves under future sea level rise scenarios. The flood extent was then overlaid on geospatial layers containing the location of cultural assets provided to the team by local partners, which allowed the researchers to identify the cultural assets that will be flooded.

"Unfortunately, from a scientific standpoint, the findings are not surprising," said Paoa. "We know that sea level rise poses a direct threat to coastlines globally. The critical question was not if the site would be impacted, but how soon and how severely. Our work aimed to set potential timelines by which we could expect the impacts to happen. Finding that waves could reach Ahu Tongariki by 2080 provides the specific, urgent data needed to incentivize community discussion and planning for the future."

The challenges facing Rapa Nui mirror those in other coastal areas of the world, including Hawai`i.

"While Hawai`i is invested in protecting coastal infrastructure from sea level rise, the irreplaceable coastal cultural heritage sites in Hawai'i and across the Pacific face the same urgent threat," Paoa added. "Our research in Rapa Nui serves as a vital blueprint, demonstrating how we can use science to forecast risks to sacred places, such as coastal heiau and ancestral burial sites. By developing and applying these methods we hope we can help protect what is precious to the people of Hawai`i -- provided such work is guided by, and deemed appropriate by, the Native Hawaiian community."

Paoa is now using available data on coastal flooding to examine potential sea level rise impacts on cultural assets in Hawai'i. In the future, he and the research team, in collaboration with local partners in Rapa Nui, plan to further investigate potential impacts of sea level rise on the island's coastal cultural assets and examine adaptation and mitigation efforts to safeguard the cultural heritage.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250812234532.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Global study reveals the surprising habit behind tough decisions | ScienceDaily
An international study surveying people in a dozen countries found that when it comes to making complex decisions, people all over the world tend to reflect on their own, rather than seek advice.


						
Researchers from the University of Waterloo led the new study that surveyed more than 3,500 people from megacities to small Indigenous communities in the Amazon rainforest to learn how they make decisions. This work is the broadest test of decision-style preferences across cultures to date.

The researchers say that by understanding that even in interdependent societies most people prefer to go with the decision made by themselves, irrespective of what others say, can help clarify cross-cultural misunderstandings and realize that we all appear to be juggling similar internal debates.

"Realizing that most of us instinctively 'go it alone' helps explain why we often ignore good counsel, be it for health tips or financial planning, despite mounting evidence that such counsel may help us make wiser decisions," said Dr. Igor Grossmann, professor in the Department of Psychology at Waterloo and first author on the paper. "This knowledge can help us design teamwork better by working with this self-reliant tendency and letting employees reason privately before sharing advice that they might reject."

The study upends the belief that westerners work things out themselves while the rest of the world leans on others. In fact, intuition and self-reflection beat out advice from friends or crowdsourcing in all countries studied. The amount of that preference varied, depending on the level at which a culture values independence or interdependence.

"Our take-home message is that we all look inward first, yet the wisest moves may happen when solo reflections are shared with others," Grossmann said. "What culture does is controls the volume knob, dialing up that inner voice in highly independent societies and softening it somewhat in more interdependent ones."

Nearly 40 authors contributed to this work as part of the Geography of Philosophy Project, which is led by Dr. Edouard Machery, from the University of Pittsburgh.

The study, Decision-making preferences for intuition, deliberation, friends or crowds in independent and interdependent societies, appears in Proceedings of the Royal Society B Biological Sciences.
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Scientists turn grapevine waste into clear, strong films that vanish in days | ScienceDaily
The need for biodegradable packaging material has never been higher.


						
Currently, most packaging is "single use" and is made with plastic materials, derived from nonrenewable sources like crude oil that take hundreds of years to decompose in the environment. On top of this, only 9% of plastic is recycled. This has resulted in the formation of floating piles of plastic garbage in the ocean, called the "Great Pacific Garbage Patch."

But maybe even more concerning is the discovery of micro- and nano-plastics in the environment. Research has found that plastic breaks down into tiny particles, which are being ingested or inhaled by both humans and animals, and are found literally everywhere, including in the human body -- according to recent research studies. Worse, little is known about the long-term health effects of microplastics.

Srinivas Janaswamy is an associate professor in South Dakota State University's Department of Dairy and Food Science. His research has focused on developing value-added products through biowaste and agricultural byproducts. One of the overarching goals of Janaswamy's research is to tackle the plastic waste crisis.

Perhaps the biggest contributor to plastic waste, at least in the United States, is plastic bags, the kind found at most retail stores. These bags, while sometimes recycled, are often only used once and can be found littered throughout the environment.

To address this problem, Janaswamy is working toward developing a plastic-like bag that will decompose in the environment.

"That is my dream," Janaswamy said.




The key ingredient to Janaswamy's work? Cellulose. This biopolymer is the most abundant organic substance on Earth and is found, primarily, in the cell walls of plants. Cellulose, thanks to strong hydrogen bonds and a chain of glucose molecules, gives plants structural strength and rigidity along with other biopolymers such as mannan, xylose, hemicellulose and lignin.

Humans have long used cellulose to create products. Cotton, the material used to make a majority of the world's clothing, is primarily composed of cellulose. Wood is rich in cellulose as well.

In previous research, Janaswamy has extracted cellulose from agricultural products like avocado peels, soyhulls, alfalfa, switchgrass, spent coffee grounds, corncob and banana peels. He uses the extracted cellulose to develop films -- materials that look and feel similar to traditional plastic wrapping.

"By extracting cellulose from agricultural products, value-added products can be created," Janaswamy said.

Each of Janaswamy's films has different characteristics and properties. Some are more transparent than others. Some are stronger. But thanks to a unique collaboration with a fellow SDSU faculty member, Janaswamy may have created his best value-added product yet.

Grapevine canes

Janaswamy had just finished presenting "Ag Biomass - A Holy Grail to Clean up the Plastic Mess" at SDSU's Celebration of Faculty Excellence when he was approached by Anne Fennell, a Distinguished Professor in the Department of Agronomy, Horticulture and Plant Science and fellow College of Agriculture, Food and Environmental Sciences faculty member




After listening to Janaswamy's presentation, Fennell became interested in the research and had an idea. A leading researcher in the study of grapevines, she knew that grapevine canes -- the woody plant material that grapes grow on -- were rich in cellulose. She also knew that grapevine canes were abundant and had limited use after harvest.

"Every year we prune the majority of yearly biomass off the vine," Fennell said. "The pruned canes are either mowed over, composted and reapplied to the soil, or burned in some areas. Research in Australia showed that prunings could be removed from the field in alternate years without effecting soil health. My thought was why not use this for value added films. Several of the materials that Janaswamy previously used had a high-water content, in contrast the winter pruning yields a cellulose-dense material with low water content, making them an abundant ideal material to work with."

Fennell's idea led to a collaboration, and soon Janaswamy was extracting cellulose -- which looks almost like cotton -- from the canes of grapevines. The resulting films were eye-opening.

According to a recent study published in the academic journal Sustainable Food Technology, Janaswamy's grapevine cane films are transparent and strong and biodegrade within 17 days in the soil -- leaving behind no harmful residue.

"High transmittance in packaging films enhances product visibility, making them more attractive to consumers and facilitating easy quality inspection without the need for unsealing," Janaswamy said. "These films demonstrate outstanding potential for food packaging applications."

The grapevine canes were harvested from SDSU's research vineyard. The research team, which includes doctoral candidates Sandeep Paudel and Sumi Regmi, and Sajal Bhattarai, an SDSU graduate and a doctoral candidate at Purdue University, followed a published protocol in developing the films, which includes drying and grinding the canes and extracting the cellulosic residue. The residue was then solubilized and cast onto glass plates to create the films.

Testing revealed the grapevine cane-derived films were actually stronger than traditional plastic bags -- in terms of tensile strength.

"Using underutilized grapevine prunings as a cellulose source for packaging films enhances waste management in the field and addresses the global issue of plastic pollution," Janaswamy said. "Developing eco-friendly films from grapevine cellulose represents a practical approach to sustainability, helping to conserve the environment and its resources and contributing to the circular bioeconomy."

The results of this work move Janaswamy one step closer to his dream of developing a bag made from a plastic-like material that will quickly decompose in the environment.

Funding for this research was provided by the U.S. Department of Agriculture's National Institute of Food and Agriculture and the National Science Foundation. This original story was authored by Addison DeHaven, South Dakota State University.
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The hidden mental health danger in today's high-THC cannabis | ScienceDaily


						
[image: 5 Things to Know About Cannabis and Psychosis]
 Stronger cannabis is driving higher psychosis risks, especially in young, frequent users, making quitting and treatment more important than ever. Credit: Shutterstock

 





						"Cannabis from the 2000s is not the same as in 2025," said coauthor Dr. Nicholas Fabiano, MD, resident and researcher with the Department of Psychiatry, University of Ottawa, Ottawa, Ontario. "THC content has increased by 5 times. This is likely a significant driver in the increasing link between cannabis use and schizophrenia."


						the last 20 years in Canada from about 4% to 20% in most legal dried cannabis.    
	High-potency and regular cannabis use is linked to increased risk of psychosis -- The risk of psychosis is increased in people using high-potency THC (more than 10% THC), people using it frequently, and those who are younger and male. A history of mental disorders (depression, anxiety, etc.) also appears to increase the risk.
    	Cannabis-induced psychosis and cannabis use disorder increase the risk of schizophrenia -- A recent study of 9.8 million people in Ontario found a 14.3-fold higher risk of developing a schizophrenia-spectrum disorder in people visiting the emergency department for cannabis use and a 241.6-fold higher risk from visits for cannabis-induced psychosis.
    	Treatment requires stopping cannabis and taking medication -- Continued use of cannabis after a first episode of cannabis-induced psychosis is linked to greater risk of returning symptoms. Antipsychotic medication can help people with severe and prolonged symptoms.
    	Behavioral options may help with cannabis cessation -- Motivational interviewing or cognitive behavioral therapy by a physician or psychologist can help build skills to resist cravings and follow treatment recommendations.
"Cannabis from the 2000s is not the same as in 2025," said coauthor Dr. Nicholas Fabiano, MD, resident and researcher with the Department of Psychiatry, University of Ottawa, Ottawa, Ontario. "THC content has increased by 5 times. This is likely a significant driver in the increasing link between cannabis use and schizophrenia."
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Scientists detect virus traces in blood that may unlock long COVID's mystery | ScienceDaily
Researchers from the Translational Genomics Research Institute (TGen), part of City of Hope, and the Lundquist Institute for Biomedical Innovation at Harbor-UCLA Medical Center have identified a potential biomarker for long COVID.


						
If the findings of their study are confirmed by other research centers, the biomarker could be the first specific and quantifiable indicator for confirming long COVID. Currently, clinicians confer a diagnosis of long COVID based upon a collection of symptoms that patients develop after SARS-CoV-2 infection.

"If a patient arrives in clinic and they relate the persistence of typical signs and symptoms of long COVID, 12 weeks or more after COVID -19 infection, I give them a presumptive diagnosis, but I don't have any blood tests or biomarkers to confirm this diagnosis," said William Stringer, M.D., a Lundquist Institute investigator and senior author on the study.

The study results, reported in the journal Infection, detail the detection of SARS-CoV-2 protein fragments within extracellular vesicles (EVs) -- tiny, naturally occurring packages that help cells share proteins, metabolites, and other materials. The researchers collected and analyzed blood samples from 14 patients over 12 weeks of aerobic exercise training (56 samples in all) in a clinical trial led by Stringer in long COVID.

The researchers found 65 distinct protein fragments from SARS-CoV-2 inside the EVs. These fragments come from the virus's Pp1ab protein, an RNA Replicase enzyme which is key to how the virus copies itself and makes other viral particles. This protein is found uniquely in SARS-CoV-2, and not in uninfected human cells, noted Asghar Abbasi, Ph.D., a Lundquist Institute investigator and first author of the study.

Significantly, the researchers found that these viral peptides were demonstrated in each subject, but not each blood draw, in the EVs of Long COVID patients and were not detected in a separate control group of pre-pandemic EV samples.

These findings add to growing evidence that suggests that SARS-CoV-2 may persist in certain body tissues long after the initial infection. Some groups hypothesize these lingering viral reservoirs could play a role in Long COVID. How the virus reaches tissues without its usual entry points -- such as the brain -- remains an open question, and may be related to EV particles.




"We thought that maybe if the virus is circulating or moving in the body, we should try to see if EVs are carrying those viral fragments," Abbasi explained.

This idea became part of an ongoing clinical trial led by Drs. Abbasi and Stringer, which was already studying EVs to see if they are linked to changes in immune function related to exercise and post-exertional malaise, a common symptom in these patients.

"While promising, the molecular signal of the viral peptides within the study samples was observed to be subtle and not consistently detected at every blood collection time point," said Patrick Pirrotte, Ph.D., associate professor at TGen, director of the Integrated Mass Spectrometry Shared Resource at TGen and City of Hope, and co-senior author of the study. "There's still a lot to unpack that we don't know at this point."

For instance, he added, the researchers don't know if the exercise itself drives the expression of viral programs intracellularly, and then those viral programs result in proteins that are going to be shed, or if there is a permanent reservoir in those cells, and it's just a matter of detecting it at a certain time point. Although the identified peptides originated from one of the virus' largest proteins, the researchers did not detect other comparably large proteins indicative of active viral replication. It's possible that the peptides contained in the EVs are just molecular "trash" leftover after the formation of new viral proteins.

"We haven't run [our tests] on people without long COVID symptoms who are currently, or who were, infected with COVID," said Stringer. "This raises the question: is this just continuing to take out the trash from the COVID infected cell or is this really ongoing replication someplace? I think that's the mechanistic issue that needs to be resolved in future studies."

The Pulmonary Education and Research Foundation (PERF) and the UCLA David Geffen School of Medicine (DGSoM)-Ventura County Community Foundation (VCCF) funded this research.
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Scientists discover the pancake secret that makes vegan eggs irresistible | ScienceDaily
As the demand for plant-based meat and dairy options grows, vegan burgers, nuggets, and beverages have been in the spotlight for sustainable protein alternatives. But unlike their meatless burger counterparts, plant-based eggs haven't received the same attention from researchers -- until now.


						
Enter Da Eun Kim, a doctoral student at the University of Illinois Urbana-Champaign, and Brenna Ellison, a professor at Purdue University. Together, they set out to answer a deceptively simple question: What makes someone willing to purchase a vegan egg?

Their new study is one of the first to examine this question. Using an experimental method known as a vignette design, researchers tested how factors such as price, product type, and setting influence people's behavior.

"We wanted to measure the consumer's perception about plant-based eggs," said Kim, who is a graduate student in the Department of Agricultural and Consumer Economics, part of the College of Agricultural, Consumer and Environmental Sciences at Illinois. "A vignette experiment allowed us to create hypothetical scenarios and isolate what consumers really think."

Instead of directly asking people if they would purchase a plant-based egg, the vignette method asked participants to imagine they were about to eat breakfast. This meal would take place either at home or in a restaurant, and consumers had a choice between scrambled eggs or pancakes made with plant-based eggs.

The results were both surprising and informative.

"We expected the setting to be more important, as we thought the novelty of the plant-based egg product would lead people to want to eat it in a restaurant where chefs know how to prepare the product in a way that tastes good," Ellison said. "Surprisingly, the location of where you were eating, whether it be at a restaurant versus at home, didn't have as much of an effect as we imagined."

Additionally, consumers were more likely to purchase plant-based eggs when they were mixed into something familiar, like pancakes, instead of served on their own.




The team also asked participants to rate how plant-based eggs would compare to traditional ones. Unsurprisingly, expected taste and appearance still favor the classic egg. But the plant-based version came out on top for environmental impact and animal welfare. This reflects a broader trend in food science, where ethical motivations are beginning to influence consumer choices.

Does this mean every consumer will want to purchase plant-based eggs? "Probably not," Ellison said. "However, we did find that consumers who had previous experience trying plant-based eggs were more likely to purchase them compared to people without that experience. This suggests that consumers had a positive experience with the product previously."

While familiarity with plant-based eggs is helpful, familiarity with the end product, such as pancakes, may also be key. "Introducing them as an ingredient, especially in a product that consumers are comfortable with, is a way to get people over any 'mental hurdles' associated with trying plant-based eggs," Ellison said.

These results offer a clear message for the industry: give people an easy, tasty, and recognizable way to try something new.

"There are still sensory barriers," Kim said. "I've tried the liquid version that comes in a bottle, like egg whites. The taste was different, but I was surprised the texture was very similar to traditional eggs."

That firsthand experience echoes the study's findings; while taste and texture still matter, many consumers just need a nudge to take the first bite. And the best way to do that may be through a subtle swap in a familiar dish.

While plant-based eggs might not be ready to replace the classic scramble at every breakfast table, they are finding their niche. Science shows that people may not be ready to eat them plain -- but mix them in, make it easy, and meet consumers where they are.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250811104233.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Cutting sugar won't curb your sweet tooth, scientists say | ScienceDaily
Turns out, your sweet tooth may not be shaped by your diet. Findings from a new randomized controlled trial suggest that eating more sweet-tasting foods doesn't increase someone's preference for sweet tastes.


						
The researchers found that after six months on diets with varying amounts of sweet foods, study participants' preference for sweetness stayed the same, no matter how much sweet-tasting foods they ate.

"We also found that diets with lower or higher dietary sweetness were not associated with changes in energy consumption or body weight," said the study's lead investigator, Kees de Graaf, PhD, emeritus professor in sensory science and eating behavior at the Division of Human Nutrition and Health at Wageningen University in The Netherlands. "Even though many people believe that sweet foods promote higher energy intake, our study showed that sweetness alone isn't to blame for taking in too many calories."

Eva Cad, a doctoral fellow at Wageningen University, will present the findings at NUTRITION 2025, the flagship annual meeting of the American Society for Nutrition.

"Most studies examining the effects of repeated exposure to sweet taste on the liking, or preference, for sweetness have been short-term, covering periods up to one day," said de Graaf. "Without consistent data on the longer-term effects, the basic question of whether or not sweetness preferences are modifiable has been unanswered."

To address this research gap, the investigators conducted a study based on a validated approach to measuring sweet taste preferences using foods and drinks developed especially for the trial and not administered as part of the intervention diets. The rigorous design followed a pre-registered and ethics-approved protocol with strict adherence throughout the trial.

For the study, three groups of about 60 volunteers -- 180 participants total -- were each given diets with mostly sweet, less sweet or a mix of foods. This was done by delivering food and drink packages every two weeks for six months, providing about half of each participant's daily food items. The study participants received daily menus for guidance but could eat as much or as little of the provided foods as they wanted.




The researchers categorized foods based on their sweetness using data from their previous study that measured taste intensity in about 500 commonly eaten Dutch foods. Sweet products included items like jam, milk chocolate, sweetened dairy and sugar-sweetened drinks. Non-sweet items included foods like ham, cheese, peanut butter, humus, salted popcorn and sparkling water.

Each person's preference for sweet taste was tested before the intervention diet began, two times during the diet, directly after the diet ended, and one and four months after people were no longer following the assigned diet. The investigators also looked at total energy and macronutrient intake, dietary intakes during the trial and physiological measures like body weight, body composition and blood markers for the risk of diabetes and cardiovascular diseases, such as glucose, insulin and cholesterol.

To make sure that there were no confounding factors, the carbohydrates, fat and protein composition of the foods and drinks provided to each group were matched. They also randomized people with similar sex, age and body weight to avoid large differences among the groups.

The researchers found that lower exposure to sweet-tasting foods did not lead to shifts in sweet taste preferences, changes in sweet taste perception, changes in food choice or energy intake. Likewise, the group eating more sweet-tasting foods did not experience an increased preference for sweet foods. They also found no association between the amount of sweet foods consumed with changes in body weight or biomarkers for diabetes and cardiovascular disease. After the intervention, the participants naturally returned to baseline levels of sweet food intake at the 1- and 4-month follow-ups.

"This is one of the first studies to measure and adjust sweetness across the whole diet within a realistic range of what people actually consume," said de Graaf. "This matters because some people avoid sweet-tasting foods, believing that regular exposure will increase their preference for sweetness -- but our results show that's not the case."

Next, the researchers would like to repeat the study with children, a group that may still be flexible in forming their taste preferences and eating habits.
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Scientists discover brain layers that get stronger with age | ScienceDaily
The human brain ages less than thought and in layers - at least in the area of the cerebral cortex responsible for the sense of touch. Researchers at DZNE, the University of Magdeburg, and the Hertie Institute for Clinical Brain Research at the University of Tubingen come to this conclusion based on brain scans of young and older adults in addition to studies in mice. Their findings, published in the journal Nature Neuroscience, also provide new insights into how the ability to process sensory information changes with age.


						
The human cerebral cortex is only a few millimeters thick and arranged in numerous folds. This tissue usually becomes thinner with age. "This is a hallmark of aging. It is attributed, among other things, to the loss of neurons. As a result, some abilities deteriorate. In any case, it is generally assumed that less brain volume means reduced function," explains Prof. Esther Kuhn, a neuroscientist at DZNE and the Hertie Institute for Clinical Brain Research. "However, little is known about how exactly the cortex actually ages. This is remarkable, given that many of our daily activities depend on a functioning cortex. That's why we examined the situation with high-resolution brain scans."

A processor for tactile input

Together with colleagues from Tubingen and Magdeburg, Esther Kuhn focused on a part of the cerebral cortex where signals from the tactile sense are processed. This "primary somatosensory cortex" is located on the left and right side of the top of the head and extends along a strip about a finger's width wide towards each ear. "This brain area is relevant for the perception of one's own body and for interacting with the environment," explains the neuroscientist. "When I pick up a key, grasp a door handle or even walk, I constantly need haptic feedback to control my movements. The corresponding stimuli converge in this area and are also processed here."

An unexpected finding

Using magnetic resonance imaging (MRI), the researchers were able to map this area of the cerebral cortex with unprecedented accuracy. To do this, they employed a particularly sensitive scanner with a magnetic field strength of seven Tesla, enabling them to image minute brain structures about the size of a grain of sand. A total of around 60 women and men between the ages of 21 and 80 were examined. "Until now, it had not been considered that the primary somatosensory cortex consists of a stack of several extremely thin layers of tissue, each with its own architecture and function. We have now found that these layers age differently. Although the cerebral cortex becomes thinner overall, some of its layers remain stable or, surprisingly, are even thicker with age. Presumably because they are particularly solicited and thus retain their functionality. We therefore see evidence for neuroplasticity, that is, adaptability, even in senior people."

Stacked architecture

The layered structure of the primary somatosensory cortex also occurs in similar form in other areas of the human brain - and even in other organisms. "From an evolutionary perspective, processing sensory information in this way has apparently proven beneficial," says Kuhn. In the current study, not only the middle layer of the cortex but also the areas above were found to be remarkably resistant to the aging process. The different layers were distinguished based on their content of myelin, a substance essential for the transmission of nerve signals. "The middle layer is effectively the gateway for haptic stimuli. In the layers above, further processing occurs," says Kuhn. "For example, in the case of sensory stimuli from the hand, the upper layers are particularly involved in the interaction between neighboring fingers. This is important when grasping objects. We therefore also did tests on the tactile sensitivity and motor ability of the hand with our study participants. Furthermore, we performed so-called functional MRI scans to capture the function of the middle layer of the cortex, where the signals are received."




Modulated stimuli

Only the deeper layers of the cerebral cortex showed age-related degeneration: they were thinner in older study participants than in younger ones. In the lower layers of the cortex, a process called modulation takes place: tactile signals are amplified or attenuated depending on the context. "This has something to do with concentration and attention," explains Kuhn. "For example, if I'm wearing a ring on my finger, at some point I'll stop feeling it, even though the tactile stimuli are still there. This only reoccurs when I consciously notice the ring again."

What is used is preserved

"The middle and upper layers of the cortex are most directly exposed to external stimuli. They are permanently active because we have constant contact with our environment," Kuhn continues. "The neural circuits in the lower layers are stimulated to a lesser extent, especially in later life. I therefore see our findings as an indication that the brain preserves what is used intensively. That's a feature of neuroplasticity. This is also consistent with our observations regarding a study participant, who was 52 years old. He had to rely on just one arm throughout his life, as he was born with a missing limb. The corresponding middle layer of his cerebral cortex, the one getting sensory inputs, was comparatively thin." In addition, differences in the aging of the brain's layers may explain why some abilities decline with age, while others do less. "Sensorimotor skills that are repeatedly practiced, such as typing on a keyboard, can remain stable for a long time, even in old age," says Kuhn. "However, if there are interfering stimuli, such as a noisy environment, older people usually find such activities particularly difficult. This could be because the functionality of the deep layers of the cortex has deteriorated, the modulation of sensory stimuli thus being impaired."

Evidence for compensation

However, the researchers found evidence that mechanisms in the deep layers of the cerebral cortex counteract age-related functional decline to some extent. "Although the deep layers became thinner with age, their myelin content, surprisingly, increased. In fact, we also observed these effects in studies on mice, which we did for comparison. We then found that the rise in myelin is due to an increase in the number of certain neurons," says Kuhn. "These are known to have a positive effect on the modulation of nerve impulses. They sharpen the signal, so to speak. Apparently, compensatory mechanisms counteract specific cellular degeneration. With regard to prevention, it would be interesting to study whether these mechanisms can be specifically promoted and maintained. In fact, our data from mice suggests that this compensation disappears at a very advanced age."

An optimistic view on aging

"Together, our findings are consistent with the general idea that we can do something good for our brains with appropriate stimulation. I think it's an optimistic notion that we can influence our aging process to a certain degree," says Kuhn. "But of course, everyone has to find their own way to tap into this potential."
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Scientists reversed memory loss by powering the brain's tiny engines | ScienceDaily
Mitochondria, the tiny organelles without which our bodies would be deprived of energy, are gradually revealing their mysteries. In a new study published in Nature Neuroscience, researchers from Inserm and the University of Bordeaux at the NeuroCentre Magendie, in collaboration with researchers from the Universite de Moncton in Canada, have for the first time succeeded in establishing a causal link between mitochondrial dysfunction and the cognitive symptoms associated with neurodegenerative diseases.


						
Thanks to the creation of a specific and unprecedented tool, they succeeded in increasing mitochondrial activity in animal models of neurodegenerative diseases, where they observed an improvement in memory deficit symptoms. While these are only initial results, they open the door to considering mitochondria as a new therapeutic target.

The mitochondrion is a small intracellular organelle that provides the energy needed by the cell to function properly. The brain is one of the most energy-demanding organs, and neurons rely on the energy produced by mitochondria to communicate with one another. Indeed, when mitochondrial activity is impaired, neurons do not have the energy required to function correctly.

Neurodegenerative diseases are characterized by a progressive impairment of neuronal functions leading to the death of brain cells. In Alzheimer's disease, for example, it has been observed that neuronal degeneration, which precedes cell death, is accompanied by impaired mitochondrial activity. However, due to the lack of suitable tools, it has been difficult in the past to determine whether mitochondrial alterations play a causal role in these conditions or are simply a consequence of the pathophysiological process.

In this new study, researchers from Inserm and the Universite de Bordeaux, in collaboration with researchers from the Universite de Moncton in Canada, developed for the first time a tool that allows to temporarily stimulate mitochondrial activity. They hypothesized that if this stimulation led to an improvement of symptoms in animals, this would mean that the impairment of mitochondrial activity precedes the loss of neurons in the context of a neurodegenerative disease.

In previous studies, the research teams already described the specific role of G proteins[1] in the modulation of mitochondrial activity in the brain. In the present paper, the researchers succeeded in generating an artificial receptor, called mitoDreadd-Gs, able to activate G proteins directly in the mitochondria, thereby stimulating mitochondrial activity. The stimulation of mitoDreadd-Gs in the brain led to the normalisation of both mitochondrial activity and memory performance of dementia mouse models.

"This work is the first to establish a cause-and-effect link between mitochondrial dysfunction and symptoms related to neurodegenerative diseases, suggesting that impaired mitochondrial activity could be at the origin of the onset of neuronal degeneration," explains Giovanni Marsicano, Inserm research director and co-senior author of the study.

"These results will need to be extended, but they allow us to better understand the important role of mitochondria in the proper functioning of our brain. Ultimately, the tool we developed could help us identify the molecular and cellular mechanisms responsible for dementia and facilitate the development of effective therapeutic targets," explains Etienne Hebert Chatelain, professor at the Universite de Moncton and co-senior author of the study.

"Our work now consists of trying to measure the effects of continuous stimulation of mitochondrial activity to see whether it impacts the symptoms of neurodegenerative diseases and, ultimately, delays neuronal loss or even prevents it if mitochondrial activity is restored," added Luigi Bellocchio, Inserm researcher and co-senior author of the study.

Notes
    	G-proteins have the specific role of enabling the transfer of information within cells.
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Why AI emails can quietly destroy trust at work | ScienceDaily
With over 75% of professionals using AI in their daily work, writing and editing messages with tools like ChatGPT, Gemini, Copilot or Claude has become a commonplace practice. While generative AI tools are seen to make writing easier, are they effective for communicating between managers and employees?


						
A new study of 1,100 professionals reveals a critical paradox in workplace communications: AI tools can make managers' emails more professional, but regular use can undermine trust between them and their employees.

"We see a tension between perceptions of message quality and perceptions of the sender," said Anthony Coman, Ph.D., a researcher at the University of Florida's Warrington College of Business and study co-author. "Despite positive impressions of professionalism in AI-assisted writing, managers who use AI for routine communication tasks put their trustworthiness at risk when using medium- to high-levels of AI assistance."

In the study published in the International Journal of Business Communication, Coman and his co-author, Peter Cardon, Ph.D., of the University of Southern California, surveyed professionals about how they viewed emails that they were told were written with low, medium and high AI assistance. Survey participants were asked to evaluate different AI-written versions of a congratulatory message on both their perception of the message content and their perception of the sender.

While AI-assisted writing was generally seen as efficient, effective, and professional, Coman and Cardon found a "perception gap" in messages that were written by managers versus those written by employees.

"When people evaluate their own use of AI, they tend to rate their use similarly across low, medium and high levels of assistance," Coman explained. "However, when rating other's use, magnitude becomes important. Overall, professionals view their own AI use leniently, yet they are more skeptical of the same levels of assistance when used by supervisors."

While low levels of AI help, like grammar or editing, were generally acceptable, higher levels of assistance triggered negative perceptions. The perception gap is especially significant when employees perceive higher levels of AI writing, bringing into question the authorship, integrity, caring and competency of their manager.




The impact on trust was substantial: Only 40% to 52% of employees viewed supervisors as sincere when they used high levels of AI, compared to 83% for low-assistance messages. Similarly, while 95% found low-AI supervisor messages professional, this dropped to 69-73% when supervisors relied heavily on AI tools.

The findings reveal employees can often detect AI-generated content and interpret its use as laziness or lack of caring. When supervisors rely heavily on AI for messages like team congratulations or motivational communications, employees perceive them as less sincere and question their leadership abilities.

"In some cases, AI-assisted writing can undermine perceptions of traits linked to a supervisor's trustworthiness," Coman noted, specifically citing impacts on perceived ability and integrity, both key components of cognitive-based trust.

The study suggests managers should carefully consider message type, level of AI assistance and relational context before using AI in their writing. While AI may be appropriate and professionally received for informational or routine communications, like meeting reminders or factual announcements, relationship-oriented messages requiring empathy, praise, congratulations, motivation or personal feedback are better handled with minimal technological intervention.
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The parasite that turns off your body's pain alarm and sneaks in | ScienceDaily

Schistosomiasis is a parasitic infection caused by helminths, a type of worm. Infection occurs during contact with infested water through activities like swimming, washing clothes, and fishing, when larvae penetrate the skin. Surprisingly, the worm often evades detection by the immune system, unlike other bacteria or parasites that typically cause pain, itching, or rashes.

In this new study, researchers from Tulane School of Medicine aimed to find out why the parasitic worm Schistosoma mansoni doesn't cause pain or itching when it penetrates the skin. Their findings show that S. mansoni causes a reduction in the activity of TRPV1+, a protein that sends signals the brain interprets as heat, pain, or itching. As part of pain-sensing in sensory neurons, TRPV1+ regulates immune responses in many scenarios such as infection, allergy, cancer, autoimmunity, and even hair growth.

The researchers found that S. mansoni produces molecules that suppress TRPV1+ to block signals from being sent to the brain, allowing S. mansoni to infect the skin largely undetected. It is likely S. mansoni evolved the molecules that block TRPV1+ to enhance its survival.

"If we identify and isolate the molecules used by helminths to block TRPV1+ activation, it may present a novel alternative to current opioid-based treatments for reducing pain," said Dr. De'Broski R. Herbert, Professor of Immunology at Tulane School of Medicine, who led the study. "The molecules that block TRPV1+ could also be developed into therapeutics that reduce disease severity for individuals suffering from painful inflammatory conditions."

The study also found that TRPV1+ is necessary for initiating host protection against S. mansoni. TRPV1+ activation leads to the rapid mobilization of immune cells, including gd T cells, monocytes, and neutrophils, that induce inflammation. This inflammation plays a crucial role in host resistance to the larval entry into the skin. These findings highlight the importance of neurons that sense pain and itching in successful immune responses

"Identifying the molecules in S. mansoni that block TRPV1+ could inform preventive treatments for schistosomiasis. We envision a topical agent which activates TRPV1+ to prevent infection from contaminated water for individuals at risk of acquiring S. mansoni," said Dr. Herbert.

In this study, mice were infected with S. mansoi and evaluated for their sensitivity to pain as well as the role of TRPV1+ in preventing infection. Researchers next plan to identify the nature of the secreted or surface-associated helminth molecules that are responsible for blocking TRPV1+ activity and specific gd T cell subsets that are responsible for immune responses. The researchers also seek to further understand the neurons that helminths have evolved to suppress.
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Trapped in guilt and shame? Science explains why you can't let go | ScienceDaily
A new study from Flinders University has revealed why forgiving ourselves can be so difficult for some - even when we know it might benefit our mental health.


						
The research, published in the journal Self and Identity, looked at the real-life experiences of people who feel stuck in guilt and shame after making a mistake or going through a difficult situation.

The study explored why some people struggle to forgive themselves, comparing personal stories from 80 individuals who either did forgive themselves eventually with those who felt they never could.

The study found that people who struggled to forgive themselves often felt that the event was still fresh in their minds, even if it had happened years ago.

They described replaying the moment over and over, feeling stuck in the past, and struggling with intense emotions including guilt, regret, shame and self-blame.

Professor in Psychology and lead author, Professor Lydia Woodyatt, says the findings show that self-forgiveness is far more complex than simply "letting go."

"Self-forgiveness isn't about just moving on or forgetting what happened," says Professor Woodyatt, from the College of Education, Psychology and Social Work.




"People who forgave themselves still thought of the events from time to time, and still sometimes felt shame or guilt, especially if they were in a situation that reminded them of the event. The difference was, the emotions were much less intense and frequent, and the event no longer controlled their life."

The group also made a conscious effort to focus on the future, accept their limitations (especially of knowledge, judgment, or control at the time), and reconnect with their values moving forward.

In contrast, the research showed that people who felt they had failed someone they cared for -- such as a child, partner, or friend -- or who had been victims themselves, often found it hardest to move on.

Professor Woodyatt says this challenges the idea that self-forgiveness is only for people who have clearly done something wrong.

"Sometimes self-condemnation, guilt and shame arise when wrong is done to us, or in situations where we feel a heightened sense of responsibility - even if there is no way we could control the outcome," she says.

"Emotions are a clue to what the brain needs to resolve in order to move on from self-condemnation. Emotions are the hurt that indicates the site of the possible injury if you will.




"In the case of shame, guilt and self-condemnation, this is about our brain helping to work through moral injury - that is core threats to psychological needs like agency (such as a sense of choice, control and autonomy) and our need for belonging (such as being an appropriate group member or relationship partner) and live according to those shared values."

The study also found that self-forgiveness is not a one-time decision, but a process that takes time, reflection, and often support from others.

Professor Woodyatt says the findings are important for mental health professionals who work with people dealing with guilt and shame.

"Helping someone forgive themselves isn't about telling them - 'don't feel ashamed for this, it's not your fault'," she says.

"It's about helping them understand where that shame or guilt is coming from, and working through those underlying psychological needs, moving from moral injury to moral repair - reaffirming their sense of agency and moral identity moving forward."

Criminologist and psychologist Dr Melissa de Vel-Palumbo says the study offers valuable insights for criminologists by revealing how people process guilt and responsibility -- key factors in understanding offending behaviour and rehabilitation.

"In this research we drew on real stories from people reflecting on painful experiences, some going back decades," says Dr de Vel-Palumbo from Flinders' College of Business, Government and Law.

"That gave us a unique window into how people actually live with guilt, shame and self-blame over time."

Acknowledgments: The authors thank the participants who took the time to tell their personal stories.
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What scientists discovered about french fries and diabetes | ScienceDaily
Eating three servings of French fries a week is associated with a 20% increased risk of developing type 2 diabetes, but eating similar amounts of potatoes cooked in other ways -- boiled, baked or mashed -- does not substantially increase the risk, finds a study published by The BMJ on August 6.


						
What's more, replacing any form of potatoes with whole grains was associated with a lower type 2 diabetes risk, but swapping them for white rice was linked to an increased risk, the results show.

Potatoes contain several nutrients including fiber, vitamin C, and magnesium, but they also have a high starch content and therefore a high glycemic index, so have been linked to a higher risk of developing type 2 diabetes.

But neither the preparation method for potatoes nor specific foods that potatoes would replace have been considered, both of which are key to evaluating the overall health impact of potatoes.

To address this, researchers investigated the association between intake of potatoes prepared by different methods (boiled, baked, or mashed versus French fries) and risk of type 2 diabetes. They also looked at the impact on health of replacing potatoes with other major carbohydrates, such as whole grains and rice.

Their findings are based on more than 205,000 health professionals from three large US studies carried out between 1984 and 2021. Participants were free of diabetes, heart disease or cancer and completed detailed food questionnaires every four years.

During almost 40 years of follow up, 22,299 people were diagnosed with type 2 diabetes.




After adjusting for lifestyle and dietary factors related to diabetes risk, the researchers found that for every three weekly servings of total potato, the rate of type 2 diabetes increased by 5% and for every three weekly servings of French fries, the rate increased by 20%. However, similar intake of baked, boiled, or mashed potatoes was not associated with a significantly increased risk.

Replacing three weekly servings of total potato with whole grains lowered the type 2 diabetes rate by 8%. Substituting baked, boiled, or mashed potatoes with whole grains lowered the rate by 4%, and replacing French fries lowered the rate by 19%.

In contrast, replacing total potatoes or baked, boiled, or mashed potatoes with white rice was associated with an increased risk of type 2 diabetes.

This is an observational study so no firm conclusions can be drawn about cause and effect and the researchers can't rule out the possibility that other unmeasured factors may have influenced their results. Most participants were also health professionals of European ancestry, so findings may not apply to other populations.

Nevertheless, they conclude: "Our findings underscore that the association between potato intake and type 2 diabetes risk depends on the specific foods used as replacement. The findings also align with current dietary recommendations that promote the inclusion of whole grains as part of a healthy diet for the prevention of type 2 diabetes."

So, are potatoes back on the plate? Well, it depends, say researchers in a linked editorial, who note that it is important to consider preparation method and replacement food when guiding the public or informing policy.

They point out that with their relatively low environmental impact and their health impact, baked, boiled, or mashed potatoes can be part of a healthy and sustainable diet, though whole grains should remain a priority, but say future studies from more diverse populations that account for both preparation methods and substitution analysis are needed.
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Hubble captures a wild star-birthing storm 160,000 light-years away | ScienceDaily
A scene from a star-forming factory shines in this NASA/ESA Hubble Space Telescope Picture of the Week. This Hubble picture captures incredible details in the dusty clouds in a star-forming region called the Tarantula Nebula. What's possibly the most amazing aspect of this detailed image is that this nebula isn't even in our galaxy. Instead, it's in the Large Magellanic Cloud, a dwarf galaxy that is located about 160,000 light-years away in the constellations Dorado and Mensa.


						
The Large Magellanic Cloud is the largest of the dozens of small satellite galaxies that orbit the Milky Way. The Tarantula Nebula is the largest and brightest star-forming region not just in the Large Magellanic Cloud, but in the entire group of nearby galaxies to which the Milky Way belongs.

The Tarantula Nebula is home to the most massive stars known, some of which are roughly 200 times as massive as our Sun. The scene pictured here is located away from the centre of the nebula, where there is a super star cluster called R136, but very close to a rare type of star called a Wolf-Rayet star. Wolf-Rayet stars are massive stars that have lost their outer shell of hydrogen and are extremely hot and luminous, powering dense and furious stellar winds.

This nebula is a frequent target for Hubble, whose multiwavelength capabilities are critical for capturing sculptural details in the nebula's dusty clouds. The data used to create this image come from an observing program called Scylla, named for a multi-headed sea monster from the Greek myth of Ulysses. The Scylla program was designed to complement another Hubble observing program called ULLYSSES (Ultraviolet Legacy Library of Young Stars as Essential Standards). ULLYSSES targets massive young stars in the Small and Large Magellanic Clouds, while Scylla investigates the structures of gas and dust that surround these stars.
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How NASA's Lunar Trailblazer was lost before reaching the Moon | ScienceDaily
The small satellite was to map lunar water, but operators lost contact with the spacecraft the day after launch and were unable to recover the mission.


						
NASA's Lunar Trailblazer ended its mission to the Moon on July 31. Despite extensive efforts, mission operators were unable to establish two-way communications after losing contact with the spacecraft the day following its Feb. 26 launch.

The mission aimed to produce high-resolution maps of water on the Moon's surface and determine what form the water is in, how much is there, and how it changes over time. The maps would have supported future robotic and human exploration of the Moon as well as commercial interests while also contributing to the understanding of water cycles on airless bodies throughout the solar system.

Lunar Trailblazer shared a ride on the second Intuitive Machines robotic lunar lander mission, IM-2, which lifted off at 7:16 p.m. EST on Feb. 26 aboard a SpaceX Falcon 9 rocket from the agency's Kennedy Space Center in Florida. The small satellite separated as planned from the rocket about 48 minutes after launch to begin its flight to the Moon. Mission operators at Caltech's IPAC in Pasadena established communications with the small spacecraft at 8:13 p.m. EST. Contact was lost the next day.

Without two-way communications, the team was unable to fully diagnose the spacecraft or perform the thruster operations needed to keep Lunar Trailblazer on its flight path.

"At NASA, we undertake high-risk, high-reward missions like Lunar Trailblazer to find revolutionary ways of doing new science," said Nicky Fox, associate administrator, Science Mission Directorate at NASA Headquarters in Washington. "While it was not the outcome we had hoped for, mission experiences like Lunar Trailblazer help us to learn and reduce the risk for future, low-cost small satellites to do innovative science as we prepare for a sustained human presence on the Moon. Thank you to the Lunar Trailblazer team for their dedication in working on and learning from this mission through to the end."

The limited data the mission team had received from Lunar Trailblazer indicated that the spacecraft's solar arrays were not properly oriented toward the Sun, which caused its batteries to become depleted.




For several months, collaborating organizations around the world -- many of which volunteered their assistance -- listened for the spacecraft's radio signal and tracked its position. Ground radar and optical observations indicated that Lunar Trailblazer was in a slow spin as it headed farther into deep space.

"As Lunar Trailblazer drifted far beyond the Moon, our models showed that the solar panels might receive more sunlight, perhaps charging the spacecraft's batteries to a point it could turn on its radio," said Andrew Klesh, Lunar Trailblazer's project systems engineer at NASA's Jet Propulsion Laboratory in Southern California. "The global community's support helped us better understand the spacecraft's spin, pointing, and trajectory. In space exploration, collaboration is critical -- this gave us the best chance to try to regain contact."

However, as time passed, Lunar Trailblazer became too distant to recover as its telecommunications signals would have been too weak for the mission to receive telemetry and to command.

Technological Legacy

The small satellite's High-resolution Volatiles and Minerals Moon Mapper (HVM3) imaging spectrometer was built by JPL to detect and map the locations of water and minerals. The mission's Lunar Thermal Mapper (LTM) instrument was built by the University of Oxford in the United Kingdom and funded by the UK Space Agency to gather temperature data and determine the composition of silicate rocks and soils to improve understanding of why water content varies over time.

"We're immensely disappointed that our spacecraft didn't get to the Moon, but the two science instruments we developed, like the teams we brought together, are world class," said Bethany Ehlmann, the mission's principal investigator at Caltech. "This collective knowledge and the technology developed will cross-pollinate to other projects as the planetary science community continues work to better understand the Moon's water."

Some of that technology will live on in the JPL-built Ultra Compact Imaging Spectrometer for the Moon (UCIS-Moon) instrument that NASA recently selected for a future orbital flight opportunity. The instrument, which has has an identical spectrometer design as HVM3, will provide the Moon's highest spatial resolution data of surface lunar water and minerals.




More About Lunar Trailblazer

Lunar Trailblazer was selected by NASA's SIMPLEx (Small Innovative Missions for Planetary Exploration) competition, which provides opportunities for low-cost science spacecraft to ride-share with selected primary missions. To maintain the lower overall cost, SIMPLEx missions have a higher risk posture and less-stringent requirements for oversight and management. This higher risk acceptance bolsters NASA's portfolio of targeted science missions designed to test pioneering mission approaches.

Caltech, which manages JPL for NASA, led Lunar Trailblazer's science investigation, and Caltech's IPAC led mission operations, which included planning, scheduling, and sequencing of all spacecraft activities. Along with managing Lunar Trailblazer, NASA JPL provided system engineering, mission assurance, the HVM3 instrument, and mission design and navigation. Lockheed Martin Space provided the spacecraft, integrated the flight system, and supported operations under contract with Caltech. The University of Oxford developed and provided the LTM instrument, funded by the UK Space Agency. Lunar Trailblazer, a project of NASA's Lunar Discovery and Exploration Program, was managed by NASA's Planetary Missions Program Office at Marshall Space Flight Center in Huntsville, Alabama, for the agency's Science Mission Directorate in Washington.
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Accidental lab discovery reveals gold's secret chemistry | ScienceDaily
Serendipitously and for the first time, an international research team led by scientists at the U.S. Department of Energy's SLAC National Accelerator Laboratory formed solid binary gold hydride, a compound made exclusively of gold and hydrogen atoms.


						
The researchers were studying how long it takes hydrocarbons, compounds made of carbon and hydrogen, to form diamonds under extremely high pressure and heat. In their experiments at the European XFEL (X-ray Free-Electron Laser) in Germany, the team studied the effect of those extreme conditions in hydrocarbon samples with an embedded gold foil, which was meant to absorb the X-rays and heat the weakly absorbing hydrocarbons. To their surprise, they not only saw the formation of diamonds, but also discovered the formation of gold hydride.

"It was unexpected because gold is typically chemically very boring and unreactive -- that's why we use it as an X-ray absorber in these experiments," said Mungo Frost, staff scientist at SLAC who led the study. "These results suggest there's potentially a lot of new chemistry to be discovered at extreme conditions where the effects of temperature and pressure start competing with conventional chemistry, and you can form these exotic compounds."

The results, published in Angewandte Chemie International Edition, provide a glimpse of how the rules of chemistry change under extreme conditions like those found inside certain planets or hydrogen-fusing stars.

Studying dense hydrogen

In their experiment, the researchers first squeezed their hydrocarbon samples to pressures greater than those within Earth's mantle using a diamond anvil cell. Then, they heated the samples to over 3,500 degrees Fahrenheit by hitting them repeatedly with X-ray pulses from the European XFEL. The team recorded and analyzed how the X-rays scattered off the samples, which allowed them to resolve the structural transformations within.

As expected, the recorded scattering patterns showed that the carbon atoms had formed a diamond structure. But the team also saw unexpected signals that were due to hydrogen atoms reacting with the gold foil to form gold hydride.




Under the extreme conditions created in the study, the researchers found hydrogen to be in a dense, "superionic" state, where the hydrogen atoms flowed freely through the gold's rigid atomic lattice, increasing the conductivity of the gold hydride.

Hydrogen, which is the lightest element of the periodic table, is tricky to study with X-rays because it scatters X-rays only weakly. Here, however, the superionic hydrogen interacted with the much heavier gold atoms, and the team was able to observe hydrogen's impact on how the gold lattice scattered X-rays. "We can use the gold lattice as a witness for what the hydrogen is doing," Mungo said.

The gold hydride offers a way to study dense atomic hydrogen under conditions that might also apply to other situations that are experimentally not directly accessible. For example, dense hydrogen makes up the interiors of certain planets, so studying it in the lab could teach us more about those foreign worlds. It could also provide new insights into nuclear fusion processes inside stars like our sun and help develop technology to harness fusion energy here on Earth.

Exploring new chemistry 

In addition to paving the way for studies of dense hydrogen, the research also offers an avenue for exploring new chemistry. Gold, which is commonly regarded as an unreactive metal, was found to form a stable hydride at extremely high pressure and temperature. In fact, it appears to be only stable at those extreme conditions as when it cools down, the gold and hydrogen separate. The simulations also showed that more hydrogen could fit in the gold lattice at higher pressure.
"These results suggest there's potentially a lot of new chemistry to be discovered at extreme conditions where the effects of temperature and pressure start competing with conventional chemistry, and you can form these exotic compounds." Mungo Frost SLAC staff scientist
The simulation framework could also be extended beyond gold hydride. "It's important that we can experimentally produce and model these states under these extreme conditions," said Siegfried Glenzer, High Energy Density Division director and professor for photon science at SLAC and the study's principal investigator. "These simulation tools could be applied to model other exotic material properties in extreme conditions."

The team also included researchers from Rostock University, DESY, European XFEL, Helmholtz-Zentrum Dresden-Rossendorf, Frankfurt University and Bayreuth University, all in Germany; the University of Edinburgh, UK; the Carnegie Institution for Science, Stanford University and the Stanford Institute for Materials and Energy Sciences (SIMES). Parts of this work were supported by the DOE Office of Science.
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From lead to gold in a flash at the Large Hadron Collider | ScienceDaily
Nuclear physicists working at the Large Hadron Collider recently made headlines by achieving the centuries-old dream of alchemists (and nightmare of precious-metals investors): They transformed lead into gold.


						
At least for a fraction of a second. The scientists reported their results in Physical Reviews.

The accomplishment at the Large Hadron Collider, the 17-mile particle accelerator buried under the French-Swiss border, happened within a sophisticated and sensitive detector called ALICE, a scientific instrument roughly the size of a McMansion.

It was scientists from the University of Kansas, working on the ALICE experiment, who developed the technique that tracked "ultra-peripheral" collisions between protons and ions that made gold in the LHC.

"Usually in collider experiments, we make the particles crash into each other to produce lots of debris," said Daniel Tapia Takaki, professor of physics and leader of KU's group at ALICE. "But in ultra-peripheral collisions, we're interested in what happens when the particles don't hit each other. These are near misses. The ions pass close enough to interact -- but without touching. There's no physical overlap."

The ions racing around the LHC tunnel are heavy nuclei with many protons, each generating powerful electric fields. When accelerated, these charged ions emit photons -- they shine light.

"When you accelerate an electric charge to near light speeds, it starts shining," Tapia Takaki said. "One ion can shine light that essentially takes a picture of the other. When that light is energetic enough, it can probe deep inside the other nucleus, like a high-energy flashbulb."

The KU researcher said during these UPC "flashes" surprising interactions can occur, including the rate event that sparked worldwide attention.




"Sometimes, the photons from both ions interact with each other -- what we call photon-photon collisions," he said. "These events are incredibly clean, with almost nothing else produced. They contrast with typical collisions where we see sprays of particles flying everywhere."

However, the ALICE detector and the LHC were designed to collect data on head-on collisions that result in messy sprays of particles.

"These clean interactions were hard to detect with earlier setups," Tapia Takaki said. "Our group at KU pioneered new techniques to study them. We built up this expertise years ago when it was not a popular subject."

These methods allowed for the news-making discovery that the LHC team transmuted lead into gold momentarily via ultra-peripheral collisions where lead ions lose three protons (turning the speck of lead into a gold speck) for a fraction of a second.

Tapia Takaki's KU co-authors on the paper are graduate student Anna Binoy; graduate student Amrit Gautam; postdoctoral researcher Tommaso Isidori; postdoctoral research assistant Anisa Khatun; and research scientist Nicola Minafra.

The KU team at the LHC ALICE experiment plans to continue studying the ultra-peripheral collisions. Tapia Takaki said that while the creation of gold fascinated the public, the potential of understanding the interactions goes deeper.




"This light is so energetic, it can knock protons out of the nucleus," he said. "Sometimes one, sometimes two, three or even four protons. We can see these ejected protons directly with our detectors."

Each proton removed changes the elements: One gives thallium, two gives mercury, three gives gold.

"These new nuclei are very short-lived," he said. "They decay quickly, but not always immediately. Sometimes they travel along the beamline and hit parts of the collider -- triggering safety systems."

That's why this research matters beyond the headlines.

"With proposals for future colliders even larger than the LHC -- some up to 100 kilometers in Europe and China -- you need to understand these nuclear byproducts," Tapia Takaki said. "This 'alchemy' may be crucial for designing the next generation of machines."

This work was supported by the U.S. Department of Energy Office of Science, Office of Nuclear Physics.
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Gold survives impossible heat, defying physics limits | ScienceDaily
Scientists have simultaneously broken a temperature record, overturned a long-held theory and utilized a new laser spectroscopy method for dense plasmas in a groundbreaking article published on July 23 in the journal Nature.


						
In their research article, "Superheating gold beyond the predicted entropy catastrophe threshold," physicists revealed they were able to heat gold to over 19,000 Kelvin (33,740 degrees Fahrenheit), over 14 times its melting point, without it losing its solid, crystalline structure.

"This is possibly the hottest crystalline material ever recorded," Thomas White, lead author and Clemons-Magee Endowed Professor in Physics at the University of Nevada, Reno said.

This result overturns the long-held theoretical limit known as the entropy catastrophe. The entropy catastrophe theory states that solids cannot remain stable above approximately three times their melting temperature without spontaneously melting. The melting point of gold, 1,337 Kelvin (1,947 degrees Fahrenheit), was far more than tripled in this experiment utilizing an extremely powerful laser at Stanford University's SLAC National Accelerator Laboratory.

"I was expecting the gold to heat quite significantly before melting, but I wasn't expecting a fourteen-fold temperature increase," White said.

To heat the gold, researchers at the University of Nevada, Reno, SLAC National Accelerator Laboratory, the University of Oxford, Queen's University Belfast, the European XFEL and the University of Warwick designed an experiment to heat a thin gold foil using a laser fired for 50 quadrillionths of a second (one millionth of a billionth). The speed with which the gold was heated seems to be the reason the gold remained solid. The findings suggest that the limit of superheating solids may be far higher - or nonexistent - if heating occurs quickly enough. The new methods used in this study open the field of high energy density physics to more exploration, including in areas of planetary physics and fusion energy research.

White and his team expected that the gold would melt at its melting point, but to measure the temperature inside the gold foil, they would need a very special thermometer.




"We used the Linac Coherent Light Source, a 3-kilometer-long X-ray laser at SLAC, as essentially the world's largest thermometer," White said. "This allowed us to measure the temperature inside the dense plasma for the first time, something that hasn't been possible before."

"I'm incredibly grateful for the opportunity to contribute to such cutting-edge science using billion-dollar experimental platforms alongside world-class collaborators." -- Doctoral student Travis Griffin

"This development paves the way for temperature diagnostics across a broad range of high-energy-density environments," Bob Nagler, staff scientist at SLAC and coauthor on the paper, said. "In particular, it offers the only direct method currently available for probing the temperature of warm dense states encountered during the implosion phase of inertial fusion energy experiments. As such, it is poised to make a transformative contribution to our understanding and control of fusion-relevant plasma conditions."

Along with the experimental designers, the research article is the result of a decade of work and collaboration between Columbia University, Princeton University, the University of Padova and the University of California, Merced.

"It's extremely exciting to have these results out in the world, and I'm really looking forward to seeing what strides we can make in the field with these new methods," White said.

The research, funded by the National Nuclear Security Administration, will open new doors in studies of superheated materials.




"The National Nuclear Security Administrations' Academics Program is a proud supporter of the groundbreaking innovation and continued learning that Dr. White and his team are leading for furthering future critical research areas beneficial to the Nuclear Security Enterprise," Jahleel Hudson, director at the Techology and Partnerships Office of the NNSA said.

White and his colleagues returned to the Linac Coherent Light Source in July to measure the temperature inside hot compressed iron and are using those results to gain insights into the interiors of planets.

Several of White's graduate students and one undergraduate student were coauthors on the study, including doctoral student Travis Griffin, undergraduate student Hunter Stramel, Daniel Haden, a former postdoctoral scholar in White's lab, Jacob Molina, a former undergraduate student currently pursuing his doctoral degree at Princeton University and Landon Morrison, a former undergraduate student pursuing his master's degree at the University of Oxford. Jeremy Iratcabal, research assistant professor in the Department of Physics, was also a coauthor on the paper.

"I'm incredibly grateful for the opportunity to contribute to such cutting-edge science using billion-dollar experimental platforms alongside world-class collaborators," Griffin said. "This discovery highlights the power of this technique, and I'm excited by the possibilities it opens for the future of high-energy-density physics and fusion research. After graduation, I'll be continuing this work as a staff scientist at the European XFEL."
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Tiny gold "super atoms" could spark a quantum revolution | ScienceDaily
The efficiency of quantum computers, sensors and other applications often relies on the properties of electrons, including how they are spinning. One of the most accurate systems for high performance quantum applications relies on tapping into the spin properties of electrons of atoms trapped in a gas, but these systems are difficult to scale up for use in larger quantum devices like quantum computers. Now, a team of researchers from Penn State and Colorado State has demonstrated how a gold cluster can mimic these gaseous, trapped atoms, allowing scientists to take advantage of these spin properties in a system that can be easily scaled up.


						
"For the first time, we show that gold nanoclusters have the same key spin properties as the current state-of-the-art methods for quantum information systems," said Ken Knappenberger, department head and professor of chemistry in the Penn State Eberly College of Science and leader of the research team. "Excitingly, we can also manipulate an important property called spin polarization in these clusters, which is usually fixed in a material. These clusters can be easily synthesized in relatively large quantities, making this work a promising proof-of-concept that gold clusters could be used to support a variety of quantum applications."

Two papers describing the gold clusters and confirming their spin properties appeared in ACS Central Science, ACS Central Science and The Journal of Physical Chemistry Letters.

"An electron's spin not only influences important chemical reactions, but also quantum applications like computation and sensing," said Nate Smith, graduate student in chemistry in the Penn State Eberly College of Science and first author of one of the papers. "The direction an electron spins and its alignment with respect to other electrons in the system can directly impact the accuracy and longevity of quantum information systems."

Much like the Earth spins around its axis, which is tilted with respect to the sun, an electron can spin around its axis, which can be tilted with respect to its nucleus. But unlike Earth, an electron can spin clockwise or counterclockwise. When many electrons in a material are spinning in the same direction and their tilts are aligned, the electrons are considered correlated, and the material is said to have a high degree of spin polarization.

"Materials with electrons that are highly correlated, with a high degree of spin polarization, can maintain this correlation for a much longer time, and thus remain accurate for much longer," Smith said.

The current state-of-the-art system for high accuracy and low error in quantum information systems involve trapped atomic ions -- atoms with an electric charge -- in a gaseous state. This system allows electrons to be excited to different energy levels, called Rydberg states, which have very specific spin polarizations that can last for a long period of time. It also allows for the superposition of electrons, with electrons existing in multiple states simultaneously until they are measured, which is a key property for quantum systems.




"These trapped gaseous ions are by nature dilute, which makes them very difficult to scale up," Knappenberger said. "The condensed phase required for a solid material, by definition, packs atoms together, losing that dilute nature. So, scaling up provides all the right electronic ingredients, but these systems become very sensitive to interference from the environment. The environment basically scrambles all the information that you encoded into the system, so the rate of error becomes very high. In this study, we found that gold clusters can mimic all the best properties of the trapped gaseous ions with the benefit of scalability."

Scientists have heavily studied gold nanostructures for their potential use in optical technology, sensing, therapeutics and to speed up chemical reactions, but less is known about their magnetic and spin-dependent properties. In the current studies, the researchers specifically explored monolayer-protected clusters, which have a core of gold and are surrounded by other molecules called ligands. The researchers can precisely control the construction of these clusters and can synthesize relatively large amounts at one time.

"These clusters are referred to as super atoms, because their electronic character is like that of an atom, and now we know their spin properties are also similar," Smith said. "We identified 19 distinguishable and unique Rydberg-like spin-polarized states that mimic the super-positions that we could do in the trapped, gas-phase dilute ions. This means the clusters have the key properties needed to carry out spin-based operations."

The researchers determined the spin polarization of the gold clusters using a similar method used with traditional atoms. While one type of gold cluster had 7% spin polarization, a cluster with different a ligand approached 40% spin polarization, which Knappenberger said is competitive with some of the leading two-dimensional quantum materials.

"This tells us that the spin properties of the electron are intimately related to the vibrations of the ligands," Knappenberger said. "Traditionally, quantum materials have a fixed value of spin polarization that cannot be significantly changed, but our results suggest we can modify the ligand of these gold clusters to tune this property widely."

The research team plans to explore how different structures within the ligands impact spin polarization and how they could be manipulated to fine tune spin properties.

"The quantum field is generally dominated by researchers in physics and materials science, and here we see the opportunity for chemists to use our synthesis skills to design materials with tunable results," Knappenberger said. "This is a new frontier in quantum information science."

In addition to Smith and Knappenberger, the research team includes Juniper Foxley, graduate student in chemistry at Penn State; Patrick Herbert, who earned a doctoral degree in chemistry at Penn State in 2019; Jane Knappenberger, researcher in the Penn State Eberly College of Science; as well as Marcus Tofanelli and Christopher Ackerson at Colorado State

Funding from the Air Force Office of Scientific Research and the U.S. National Science Foundation supported this research.
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Scientists capture the secret quantum dance of atoms for the first time | ScienceDaily
Most of us find it difficult to grasp the quantum world: According to Heisenberg's uncertainty principle, it's like observing a dance without being able to see simultaneously exactly where someone is dancing and how fast they're moving - you always must choose to focus on one. And yet, this quantum dance is far from chaotic; the dancers follow a strict choreography. In molecules, this strange behavior has another consequence: Even if a molecule should be completely frozen at absolute zero, it never truly comes to rest. The atoms it is made of perform a constant, never-ending quiet dance driven by so-called zero-point energy.


						
First direct measurement of correlated zero-point motion 

For a long time, these patterned zero-point movements were considered impossible to measure directly. However, scientists at Goethe University Frankfurt and partner institutions have now succeeded in doing precisely that at the world's largest X-ray laser, the European XFEL in Hamburg, Germany. They captured the "dance of the atoms" by shining a "spotlight" on individual molecules and taking snapshots of their atoms - revealing each atom's precise choreography.

Professor Till Jahnke from the Institute for Nuclear Physics at Goethe University Frankfurt and the Max Planck Institute for Nuclear Physics in Heidelberg explains: "The exciting thing about our work is that we were able to see that the atoms don't just vibrate individually, but that they vibrate in a coupled manner, following fixed patterns. We directly measured this behavior for the first time in individual medium-sized molecules that were also in their lowest energy state. This zero-point motion is a purely quantum mechanical phenomenon that cannot be explained classically." Instead of choreography, physicists speak of vibrational modes. While the motion patterns of molecules with two or three atoms are fairly easy to follow, it quickly becomes complex with medium-sized molecules - like the studied iodopyridine, which consists of eleven atoms. Iodopyridine features a whole repertoire of 27 different vibrational modes - from ballet to tango to folk dance.

"This experiment has a long history," says Jahnke. "We originally collected the data in 2019 during a measurement campaign led by Rebecca Boll at the European XFEL, which had an entirely different goal. It wasn't until two years later that we realized we were actually seeing signs of zero-point motion. The breakthrough came through collaboration with our colleagues from theoretical physics from the Center for Free-Electron Laser Science in Hamburg. Benoit Richard and Ludger Inhester, in particular, came up with new analysis methods that elevated our data interpretation to an entirely new level. Looking back, many puzzle pieces had to come together perfectly."

Explosion reveals molecular structure

But how can you capture an image of dancing particles? Using a technique called Coulomb Explosion Imaging, molecules are triggered to undergo a controlled explosion by ultrashort, high-intensity X-ray laser pulses, allowing high-resolution images of their structure to be generated. The X-ray pulse knocks many electrons out of the molecule, causing the atoms - now positively charged - to repel each other and fly apart in a fraction of a trillionth of a second. The fragments are recorded by a special apparatus that measures their time and position of impact, enabling the reconstruction of the molecule's original structure. This COLTRIMS reaction microscope has been developed over the past decades by Goethe University's Atomic Physics group. A version tailored specifically to the European XFEL was built by Dr. Gregor Kastirke during his PhD work. Seeing the device in action is something special, Kastirke says: "Witnessing such groundbreaking results makes me feel a little proud. After all, they only come about through years of preparation and close teamwork."

New insights into the quantum world 

The results provide entirely new insights into quantum phenomena. For the first time, researchers can directly observe the complex patterns of zero-point motion in more complex molecules. These findings demonstrate the potential of the Frankfurt-developed COLTRIMS reaction microscope. "We're constantly improving our method and are already planning the next experiments," says Jahnke. "Our goal is to go beyond the dance of atoms and observe in addition the dance of electrons - a choreography that is significantly faster and also influenced by atomic motion. With our apparatus, we can gradually create real short films of molecular processes - something that was once unimaginable."
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Scientists freeze quantum motion without cooling | ScienceDaily
What are the limits of quantum physics? This is a question that has been researched around the world for decades. If we want to make the properties of the quantum world technically usable, we need to understand whether objects that are significantly larger than atoms and molecules can also exhibit quantum phenomena.


						
For example, small glass spheres with a diameter of one hundred nanometers can be examined - still over a thousand times smaller than a grain of sand, but huge by quantum standards. For years, attempts have been made to show the extent to which such spheres still exhibit quantum properties. A research group at ETH Zurich, with theoretical support from TU Wien (Vienna), has now achieved a breakthrough: they were able to show that the rotational vibrations of such particles behave in accordance with quantum physics, not only when they are cooled to near absolute zero using complex cooling methods, but even at room temperature.

Vibration quanta: only certain wobbles are allowed

"A microscopic particle will always wobble a little," says Carlos Gonzalez-Ballestero from the Institute of Theoretical Physics at TU Wien. "This oscillation depends on the temperature and on how the particle is influenced by its environment."

In everyday life, we assume that any kind of oscillation is possible. The pendulum of a clock, for example, can be swung to any angle, and it can be set into oscillation a little more strongly or a little more weakly - just as you like. In the quantum world, however, things are different: if you look at oscillations with very low energy, you find that there are very specific "oscillation quanta."

There is a minimum vibration, known as the "ground state," a slightly higher vibration that carries a little more energy (the "first excited state"), and so on. There is no state in between, but the particle can exist in a quantum physical combination of different vibration states - this is one of the central concepts of quantum physics.

"It is very difficult to put a nanoparticle into a state where its quantum properties become apparent," says Carlos Gonzalez-Ballestero. "You have to let the particle float in order to isolate it from any interference as much as possible. And normally you also have to ensure extremely low temperatures, close to absolute zero, which is minus 273.15 degrees Celsius."

The rotation freezes, the particle remains hot




ETH Zurich and TU Wien have now developed a technique that allows a very specific aspect of the nanoparticle to be brought into a quantum physical state, even though the particle itself is in a hot, disordered state.

'We use a nanoparticle that is not perfectly round, but slightly elliptical,' explains Carlos Gonzalez-Ballestero. "When you hold such a particle in an electromagnetic field, it starts to rotate. Our question was: Can we see the quantum properties of this rotational vibration? Can we extract energy from this rotational movement until it is mainly in the quantum ground state?'

Laser beams and mirror systems were used for this purpose. 'The laser can either supply energy to the nanoparticle or take energy away from it," explains Carlos Gonzalez-Ballestero. 'By adjusting the mirrors in a suitable way, you can ensure that energy is extracted with a high probability and only added with a low probability. The energy of the rotational movement thus decreases until we approach the quantum ground state.'

To achieve this, however, a number of difficult theoretical problems had to be solved - the quantum noise of the lasers had to be correctly understood and controlled.

Record-breaking quantum purity

Finally, it was actually possible to demonstrate that the rotation can be brought into a state that corresponds almost exclusively to the quantum mechanical ground state. The amazing thing about this is that the nanoparticle has not cooled down - on the contrary, it is actually several hundred degrees hot.

"You have to consider different degrees of freedom separately," explains Carlos Gonzalez-Ballestero. "This allows the energy of the rotational movement to be reduced very effectively without having to reduce the internal thermal energy of the nanoparticle at the same time. Amazingly, the rotation can freeze, so to speak, even though the particle itself has a high temperature."

This made it possible to create a state that is significantly 'purer' in terms of quantum physics than was previously possible with similar particles - even though cooling was not required. "This is a technically astonishingly practical way of pushing the boundaries of quantum physics," says Carlos Gonzalez-Ballestero. "We can now study the quantum properties of objects in a stable and reliable way, which was previously hardly possible."
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This tiny spacecraft could race to a black hole and rewrite physics | ScienceDaily
It sounds like science fiction: a spacecraft, no heavier than a paperclip, propelled by a laser beam and hurtling through space at the speed of light toward a black hole, on a mission to probe the very fabric of space and time and test the laws of physics. But to astrophysicist and black hole expert Cosimo Bambi, the idea is not so far-fetched.


						
Reporting in the Cell Press journal iScience, Bambi outlines the blueprint for turning this interstellar voyage to a black hole into a reality. If successful, this century-long mission could return data from nearby black holes that completely alter our understanding of general relativity and the rules of physics.

"We don't have the technology now," says author Cosimo Bambi of Fudan University in China. "But in 20 or 30 years, we might."

The mission hinges on two key challenges -- finding a black hole close enough to target and developing probes capable of withstanding the journey.

Previous knowledge on how stars evolve suggests that there could be a black hole lurking just 20 to 25 light-years from Earth, but finding it won't be easy, says Bambi. Because black holes don't emit or reflect light, they are virtually invisible to telescopes. Instead, scientists detect and study them based on how they influence nearby stars or distort light.

"There have been new techniques to discover black holes," says Bambi. "I think it's reasonable to expect we could find a nearby one within the next decade."

Once the target is identified, the next hurdle is getting there. Traditional spacecrafts, powered by chemical fuel, are too clunky and slow to make the journey. Bambi points to nanocrafts -- gram-scale probes consisting of a microchip and light sail -- as a possible solution. Earth-based lasers would blast the sail with photons, accelerating the craft to a third of the speed of light.




At that pace, the craft could reach a black hole 20 to 25 light-years away in about 70 years. The data it gathers would take another two decades to get back to Earth, making the total mission duration around 80 to 100 years.

Once the craft is near the black hole, researchers could run experiments to answer some of the most pressing questions in physics. Does a black hole truly have an event horizon, the boundary beyond which not even light can escape its gravitational pull? Do the rules of physics change near a black hole? Does Einstein's theory of general relativity hold under the universe's most extreme conditions?

Bambi notes that the lasers alone would cost around one trillion euros today, and the technology to create a nanocraft does not yet exist. But in 30 years, he says that costs may fall and technology may catch up to these bold ideas.

"It may sound really crazy, and in a sense closer to science fiction," says Bambi. "But people said we'd never detect gravitational waves because they're too weak. We did -- 100 years later. People thought we'd never observe the shadows of black holes. Now, 50 years later, we have images of two."

This work was supported by funding from the National Natural Science Foundation of China.
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Giant Einstein ring reveals one of the Universe's biggest black holes | ScienceDaily
Astronomers have discovered potentially the most massive black hole ever detected.


						
The cosmic behemoth is close to the theoretical upper limit of what is possible in the universe and is 10,000 times heavier than the black hole at the center of our own Milky Way galaxy.

It exists in one of the most massive galaxies ever observed - the Cosmic Horseshoe - which is so big it distorts spacetime and warps the passing light of a background galaxy into a giant horseshoe-shaped Einstein ring.

Such is the enormousness of the ultramassive black hole's size, it equates to 36 billion solar masses, according to a new paper published on August 7 in Monthly Notices of the Royal Astronomical Society.

It is thought that every galaxy in the universe has a supermassive black hole at its center and that bigger galaxies host bigger ones, known as ultramassive black holes.

"This is amongst the top 10 most massive black holes ever discovered, and quite possibly the most massive," said researcher Professor Thomas Collett, of the University of Portsmouth.

"Most of the other black hole mass measurements are indirect and have quite large uncertainties, so we really don't know for sure which is biggest. However, we've got much more certainty about the mass of this black hole thanks to our new method."

Researchers detected the Cosmic Horseshoe black hole using a combination of gravitational lensing and stellar kinematics (the study of the motion of stars within galaxies and the speed and way they move around black holes).




The latter is seen as the gold standard for measuring black hole masses, but doesn't really work outside of the very nearby universe because galaxies appear too small on the sky to resolve the region where a supermassive or ultramassive black hole lies.

Adding in gravitational lensing helped the team "push much further out into the universe," Professor Collett said.

"We detected the effect of the black hole in two ways - it is altering the path that light takes as it travels past the black hole and it is causing the stars in the inner regions of its host galaxy to move extremely quickly (almost 400 km/s).

"By combining these two measurements we can be completely confident that the black hole is real."

Lead researcher, PhD candidate Carlos Melo, of the Universidade Federal do Rio Grande do Sul (UFRGS) in Brazil, added: "This discovery was made for a 'dormant' black hole - one that isn't actively accreting material at the time of observation.

"Its detection relied purely on its immense gravitational pull and the effect it has on its surroundings.




"What is particularly exciting is that this method allows us to detect and measure the mass of these hidden ultramassive black holes across the universe, even when they are completely silent."

The Cosmic Horseshoe black hole is located a long way away from Earth, at a distance of some 5 billion light-years.

"Typically, for such remote systems, black hole mass measurements are only possible when the black hole is active," Melo said. "But those accretion-based estimates often come with significant uncertainties.

"Our approach, combining strong lensing with stellar dynamics, offers a more direct and robust measurement, even for these distant systems."

The discovery is significant because it will help astronomers understand the connection between supermassive black holes and their host galaxies.

"We think the size of both is intimately linked," Professor Collett added, "because when galaxies grow they can funnel matter down onto the central black hole.

"Some of this matter grows the black hole but lots of it shines away in an incredibly bright source called a quasar. These quasars dump huge amounts of energy into their host galaxies, which stops gas clouds condensing into new stars."

Our own galaxy, the Milky Way, hosts a 4 million solar mass black hole. Currently it's not growing fast enough to blast out energy as a quasar but we know it has done in the past, and it may will do again in the future.

The Andromeda Galaxy and our Milky Way are moving together and are expected to merge in about 4.5 billion years, which is the most likely time for our supermassive black hole to become a quasar once again, the researchers say.

An interesting feature of the Cosmic Horseshoe system is that the host galaxy is a so-called fossil group.

Fossil groups are the end state of the most massive gravitationally bound structures in the universe, arising when they have collapsed down to a single extremely massive galaxy, with no bright companions.

"It is likely that all of the supermassive black holes that were originally in the companion galaxies have also now merged to form the ultramassive black hole that we have detected," said Professor Collett.

"So we're seeing the end state of galaxy formation and the end state of black hole formation."

The discovery of the Cosmic Horseshoe black hole was somewhat of a serendipitous discovery. It came about as the researchers were studying the galaxy's dark matter distribution in an attempt to learn more about the mysterious hypothetical substance.

Now that they've realized their new method works for black holes, they hope to use data from the European Space Agency's Euclid space telescope to detect more supermassive black holes and their hosts to help understand how black holes stop galaxies forming stars.
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Can a diet really ease lipoedema? Sunniva's journey to pain relief and weight loss | ScienceDaily
    	Lipoedema is thought to be a common, but little-known disease that mainly affects women.
    	The disease is painful. Lipoedema is characterized by disproportionate and excess fatty tissue on the thighs and calves, and sometimes on the arms, while the hands and feet are unaffected.
    	A new doctoral thesis at NTNU investigated the relationship between two different diets and the effect on pain, quality of life, body weight and body composition, appetite and inflammation.

It all started when she was in lower secondary school.

Her thighs, calves and upper arms suddenly began to grow, and she could not understand why it was so painful. It was not until she was over 40 years old that Sunniva Kwapeng was diagnosed with lipoedema.

However, before a correct diagnosis was made, she tried all sorts of diets -- with little success.

A recent NTNU study shows that her experience is quite typical. It is unlikely that the body fat associated with lipoedema can be lost through dieting.

Limited knowledge

"Despite this being a disease that affects many women, little is known about it, which is rather thought-provoking," said Julianne Lundanes, a former PhD candidate at NTNU.




Lipoedema is a poorly understood disease that primarily affects women.

The disease is characterized by disproportionate and excess fatty tissue on the thighs and calves, and sometimes on the arms, while the hands and feet remain unaffected.

Lundanes recently submitted her doctoral thesis at NTNU on the relationship between two different diets and their effects on pain, quality of life, body weight and composition, appetite and inflammation.

Some people also become obese

Lipoedema is painful. It can be painful to move, and it is easy for people with the disease to get caught up in a vicious cycle of inactivity and reduced quality of life. Lipoedema is often mistaken for obesity, but they are two distinct conditions.

If a person with lipoedema loses weight, it is common to see normal fat disappear, such as on the stomach, while the calves and thighs remain the same size. When a person is obese, fat can be stored all over the body, both under the skin and around the internal organs.




In lipoedema, the accumulation of fatty tissue occurs mainly under the skin on the hips, thighs, calves and arms.

The pain associated with the disease can have a significant impact on quality of life, making movement difficult.

"We don't know why the disease is so painful. We believe it involves an inflammatory condition in the fat, and that this is what causes the pain," said Lundanes.

Lipoedema is often hereditary

There are currently no Norwegian national guidelines for the treatment or follow-up of women with lipoedema.

"We also don't know much about why some women develop lipoedema, except that it appears to be hereditary. It is often the case that several people in the same family are affected by it. The disease often manifests during hormonal changes such as puberty, pregnancy and menopause," Lundanes said.

The aim of Lundanes's study was to determine whether a low-carbohydrate diet could serve as an alternative form of treatment for patients with the disease.

She had a sample of 70 women with lipoedema aged 19-73 years old, which was divided into two groups.

One group followed a low-carb diet, while the other followed a low-fat diet. Both groups ate the same number of calories each day, but the amount of carbohydrates and fat varied.

The participants received weekly follow-up for eight weeks and were tested at the beginning and end of the study. Pain and quality of life were measured through a questionnaire.

The results showed clear differences between the two groups.

Similar degrees of inflammation

"The women in the low-carb group had less pain. The participants in the other group did not experience any change in pain, but both groups reported better quality of life," said Lundanes.

Tests were also carried out to see if the reduction in pain was due to the low-carb diet leading to less inflammation in the body. This turned out not to be the case.

"There was no difference in changes in inflammation between the two groups. We also measured inflammation through blood tests, so inflammation in the fatty tissue itself still needs to be investigated in order to draw any conclusions," Lundanes said.

Greater weight loss on the low-carb diet

The women who followed the low-carb diet lost more weight than those who followed the low-fat diet.

"At the end of the study, we found that the women who ate fewer carbohydrates were less hungry than the other group. The feeling of being less hungry is a well-known benefit of low-carb diets once ketosis is achieved. This may have helped these women lose more weight than the other group," Lundanes said.

There is no treatment that can eliminate the causes of or cure lipoedema. There's only treatment that can alleviate some of the symptoms.

Liposuction is one option, but it is currently only offered as part of a research study at Haraldsplass Hospital in Bergen. The only other alternative is to pay for private surgery, and that can cost hundreds of thousands of Norwegian kroner.

"The long-term effects of lipoedema liposuction have still not been fully investigated. There is a lack of research in this area too," Lundanes said.

Compression reduces pain

Most people currently receive help in the form of physical therapy and compression garments that squeeze and support the fatty tissue.

"Compression garments give many people relief," says Lundanes.

For Kwapeng, compression garments have been a great help in managing the pain.

"I've also lost many centimeters on my legs because of the compression garments. My expenses for compression are covered, but in other parts of the country, they're not. It's completely random what kind of help you get," says Kwapeng.

At home, she has a machine that's also used by patients with other conditions. The machine is called a pulsator and is a vacuum treatment for the lymphatic vessels designed to activate the lymphatic system. Lymphatic drainage initiates several cleansing processes in the body and can help improve blood circulation.

The machine is like a giant pair of pants used while lying down.

"It works really well for me. It takes away the pain. I also get more energy. If I have low energy and lie down in it, it's like my body wakes up," says Kwapeng.

Over time, she has learned to live with the disease.

"It's frustrating to have a condition that is so poorly understood. A doctor once told me that at least I won't die from having lipoedema -- but I die a little every time I can't sit on the floor with my daughter. I die a little every time I can't go on a hike I want to take because of the pain. And I die a little every time people think I'm just fat and lazy," Kwapeng said.
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Scientists uncover hidden brain shortcut to weight loss without the nausea | ScienceDaily
Weight loss and diabetes drugs on the market often do not achieve long-term weight loss for patients. GLP-1 drugs target brain neurons that control appetite but frequently cause side effects. Nausea and vomiting force 70% of patients to stop treatment within a year. Syracuse University chemistry professor Robert Doyle is leading a multidisciplinary team that has identified a different brain target for treating obesity and diabetes, potentially offering weight loss without gastrointestinal distress.


						
Neurons are the most well-known and obvious target in research and drug development for brain conditions. GLP-1 drugs, for example, target brain neurons in the hindbrain involved in appetite control. But researchers are looking beyond neurons to study "support" cells such as glia and astrocytes that could aid appetite reduction.

A collaborative research effort has revealed that support cells play a role in reducing feelings of hunger, although this process has not been studied in-depth.

"We wanted to know whether support cells might produce new peptides or new signaling molecules that might be critical in body weight reduction," says Doyle, a medicinal chemist and the Jack and Laura H. Milton Professor of Chemistry in the College of Arts and Sciences at Syracuse University. Doyle is also a professor of pharmacology and medicine at SUNY Upstate Medical University.

How it works

Think of each brain neuron as a light bulb and support cells as the components that allow the light bulb to brighten, including the wiring, switch and filament.

"All of those supporting parts beyond the light bulb play a role in making the light shine," says Doyle.




The research team discovered that some support cells in the hindbrain naturally produce a molecule named octadecaneuropeptide (ODN), which suppresses appetite. In lab tests, injecting ODN directly into rats' brains made them lose weight and improved how they processed glucose.

However, injecting directly into the brain isn't a practical treatment for people, so researchers created a new version of the molecule named tridecaneuropeptide (TDN). This molecule version could be given to human patients through regular injections akin to today's Ozempic or Zepbound. When tested in obese mice and musk shrews, TDN helped the animals lose weight and respond better to insulin without causing nausea or vomiting.

Marathon shortcut

One goal of the research team is to produce weight loss without aiming new therapeutic molecules at neurons. The new TDN molecule bypasses neurons, taking a shortcut to directly target neurons' downstream support cells, which researchers found also produce appetite suppression. TDN cuts short the "marathon" of chemical reactions and negative side-effects caused by GLP-1 drugs.

"Instead of running a marathon from the very beginning like current drugs do, our targeting downstream pathways in support cells is like starting the race halfway through, reducing the unpleasant side effects many people experience," says Doyle. "If we could hit that downstream process directly, then potentially we wouldn't have to use GLP-1 drugs with their side effects. Or we could reduce their dose, improving the toleration of these drugs. We could trigger weight loss signals that happen later in the pathway more directly."

A new company called CoronationBio has been launched to turn this discovery into a real-world treatment. The company has licensed intellectual property related to ODN derivatives for the treatment of obesity and cardio-metabolic disease from Syracuse University and the University of Pennsylvania, with a focus on translating candidates into the clinic. They're now teaming up with other companies to develop this treatment and aim to start human trials in 2026 or 2027.
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How much damage are ultraprocessed foods really doing to your health? | ScienceDaily
    	Most ultraprocessed foods (UPFs) are characterized by poor nutritional quality, contributing to excessive calories, and are typically high in saturated fats, added sugars and sodium (salt), the combination of which is often abbreviated as HFSS, which contribute to adverse cardiometabolic health outcomes, including heart attack, stroke, obesity, inflammation, Type 2 diabetes and vascular complications.
    	Observational studies have found links between eating higher amounts of UPFs and an increased risk of cardiovascular disease, chronic illness and mortality.
    	Emerging evidence also suggests certain additives and industrial processing techniques may have negative health effects.
    	However, not all UPFs are junk foods or have poor nutritional quality; some UPFs have better nutritional value and can be part of an overall healthy dietary pattern.
    	Experts recommend multilevel strategies, including more research to uncover how UPFs specifically impact the body, refining dietary guidance to discourage excessive consumption of nutrient-poor UPFs, clarifying the impact of the limited number of UPFs with more favorable nutrition profiles, more research on the health impacts of food additives and evidence-based policies to evaluate and regulate food additives.

Ultraprocessed foods or UPFs are a growing concern due to their widespread consumption and impact on potential health risks. Most UPFs, particularly those commonly seen in U.S. dietary patterns, are high in saturated fat, added sugars and sodium (salt), the combination of which is often abbreviated as HFSS, and contribute to excess calories. These include sugar-sweetened drinks, ultraprocessed meats, refined grains, candy and commercial baked goods, among others. A limited number of ultraprocessed foods, such as certain commercial whole grains, low-fat-low-sugar dairy, and some plant-based items, have positive nutritional value and, therefore, can be part of an overall healthy dietary pattern. This overlap is confusing for health care professionals and the public.

A new Science Advisory from the American Heart Association, "Ultraprocessed Foods and Their Association with Cardiometabolic Health: Evidence, Gaps and Opportunities," summarizes current knowledge about UPFs and their impact on cardiometabolic health, and outlines opportunities for research, policy and regulatory reform to improve dietary intake and overall health. The manuscript published on August 8 in Circulation, the flagship journal of the American Heart Association.

"The relationship between UPFs and health is complex and multifaceted," said Maya K. Vadiveloo, Ph.D., R.D., FAHA, volunteer chair of the writing group for this Science Advisory. "We know that eating foods with too much saturated fat, added sugars and salt is unhealthy. What we don't know is if certain ingredients or processing techniques make a food unhealthy above and beyond their poor nutritional composition. And if certain additives and processing steps used to make healthier food like commercial whole grain breads have any health impact."

The rapid rise in UPF consumption since the 1990s disrupted traditional dietary patterns, potentially contributing to adverse health effects. It is estimated that 70% of grocery store products in the U.S. contain at least one ultraprocessed ingredient. As detailed in a CDC report published on August 7, 55% of calories consumed by people ages 1 and older in the U.S. were UPFs. Among youth ages 1-18 years of age, total UPF calories jumped to nearly 62%, and among adults ages 19 and older total UPF calories was 53%. In addition, families with lower mean income had a higher percentage of UPFs consumed per day: 54.7% for the lowest income group vs. 50.4% for highest income group.[1]

UPFs are relatively inexpensive, convenient for use and aggressively marketed, particularly toward youth and under-resourced communities, often displacing healthier alternatives. This shift resulted in lowering the overall nutritional quality of typical eating patterns in the U.S. and is misaligned with the American Heart Association's dietary guidance.

This new Science Advisory reinforces current dietary guidelines from the American Heart Association to:
    	Reduce the intake of most UPFs, especially those high in saturated fat, added sugars and sodium, and those that contribute to excessive calories; and
    	Replace UPF consumption with healthier options like vegetables, fruits, whole grains, beans, nuts, seeds and lean proteins.

How are ultraprocessed foods classified?




UPFs are multi-ingredient foods containing additives (likely intended to enhance shelf life, appearance, flavor or texture) widely used in industrial food production and not commonly used in home cooking. Human diets are increasingly including more industrially processed foods, leading to various systems for classifying foods based on processing criteria. Multiple food classification systems exist currently; this Science Advisory focuses on the Nova framework for food classification. The Nova system, the most widely used, is based on the nature, extent and purpose of the food's industrial food processing. However, the Nova categorization does not consider the nutritional quality of foods. Certain types of industrial food processing are beneficial for preservation and safety, and/or lowering cost, such as techniques that extend shelf life, control microbial growth, mitigate chemical toxicants, preserve functional, nutritional and sensory (taste) qualities, and reduce food loss and waste.

Efforts to understand UPFs are hindered by differing definitions, limitations in dietary assessment tools and food composition databases, which often lack detailed information on additives and processing methods. Currently, U.S. manufacturers are not required to disclose processing techniques or cosmetic additive quantities, which contributes to the variability in risk estimates and confusion for consumers.

The writing group cautions that an overreliance on the degree of processing as a proxy for healthfulness of foods could sway the food industry to reduce or remove the markers of ultraprocessing from foods that are high in saturated fats, added sugars and sodium and promote them as "better-for-you alternatives."

Health Impact of UPFs

A meta-analysis of prospective studies cited in the advisory found a dose-response relationship between UPF consumption and cardiovascular events, such as heart attack, transient ischemic attack and stroke, Type 2 diabetes, obesity and all-cause mortality. High versus low UPF intake was linked to a 25%-58% higher risk of cardiometabolic outcomes and a 21%-66% higher risk of mortality. More research is needed to understand the appropriate thresholds for daily consumption of UPFs -- what a safe amount is and the incremental risks of eating more UPFs.

Research has also found that there may be underlying mechanisms that affect eating behaviors and obesity for some people, and that UPFs may promote obesity. UPFs frequently contain combinations of ingredients and additives that are uncommon in whole foods to enhance palatability and reduce cost, and these may influence reward-related brain activity. For example, ingredients like artificial flavors may mimic sweetness without sugar, and this disruption in flavor-nutrient relationships often leads to irregular eating habits, and results in weight gain.




Opportunities for research and policy

Balancing multiple priorities, including the practical need for a nutrient-dense, affordable food supply, current evidence supports the following key research and policy changes to improve public health and reduce risks related to UPFs:
    	Introduce approaches for individuals, food manufacturers and the retail industry that help shift eating patterns away from UPFs high in saturated fat, added sugars and sodium toward patterns high in vegetables, fruits, nuts, seeds, legumes, whole grains, nontropical liquid plant oils, fish and seafood, low-fat-low-sugar dairy, and, if personally desired, lean poultry and meats.
    	Enact multipronged policy and systems-change strategies (e.g., front-of-package labels) to help reduce intake of HFSS products.
    	Increase research funding to explore critical questions about UPFs: To what extent is it the ultraprocessing itself that makes a UPF unhealthy vs. the fact that ultraprocessed foods tend to have unhealthy ingredients? Most UPFs overlap with HFSS foods that are already targeted for cardiometabolic risk reduction, so a better understanding of the root causes of UPFs' link to poor health is fundamental to effective reduction strategies.
    	Enhance ongoing efforts to improve food additive science, including streamlined and efficient evaluation and regulation of food additives.

"More research is needed to better understand the mechanisms of how UPFs impact health. In the meantime, the Association continues to urge people to cut back on the most harmful UPFs that are high in saturated fats, added sugars and sodium, and excessive calories and instead follow a diet rich in vegetables, fruits, nuts, seeds and whole grains, low-fat-low-sugar dairy, and lean proteins like fish, seafood or poultry -- for better short- and long-term health," said Vadiveloo.

This Science Advisory was prepared by the volunteer writing group on behalf of the American Heart Association Council on Lifestyle and Cardiometabolic Health; the Council on Cardiovascular and Stroke Nursing; the Council on Clinical Cardiology; the Council on Genomic and Precision Medicine; and the Stroke Council. American Heart Association scientific statements and advisories promote greater awareness about cardiovascular diseases and stroke issues and help facilitate informed health care decisions. Scientific statements outline what is currently known about a topic and what areas need additional research. While scientific statements inform the development of guidelines, they do not make treatment recommendations. American Heart Association guidelines provide the Association's official clinical practice recommendations.

Notes
    	Ultra-processed Food Consumption in Youth and Adults: United States, August 2021-August 2023. National Center for Health Statistics. National Health and Nutrition Examination Survey. Data Brief No. 536. August 2025. U.S. Centers for Disease Control and Prevention https://www.cdc.gov/nchs/products/index.htm.

Additional co-authors and members of the writing group include Vice  Chair Christopher D. Gardner, Ph.D., FAHA; Sara N. Bleich, Ph.D.; Neha  Khandpur, Sc.D.; Alice H. Lichtenstein, D.Sc., FAHA; Jennifer J. Otten,  Ph.D., R.D.; Casey M. Rebholz, Ph.D., M.S., M.P.H., FAHA; Chelsea R.  Singleton, Ph.D., M.P.H.; Miriam B. Vos, M.D., M.S.P.H., FAHA; and  Selina Wang, Ph.D. Authors' disclosures are listed in the manuscript.
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Losing weight but gaining weakness? What Ozempic might be doing to your muscles | ScienceDaily
As use of the popular anti-diabetic and weight-loss drug Ozempic skyrockets, so have concerns about the medication's side effects. One such side effect is loss of "lean mass" -- body weight that isn't fat -- raising concerns that Ozempic could be reducing muscle mass and strength.


						
New research in mice suggests that muscle mass changes less than expected, but muscles may still get weaker, pointing out an urgent need for clinical studies to pin down the full effects of the popular medications.

"If we want to really help the individuals who may be losing muscle mass, then we need to know that they're actually losing muscle mass," says Katsu Funai, PhD, associate professor of nutrition and integrative physiology in the University of Utah College of Health and the senior author on the study. "We have data in mice that suggest that things are not as straightforward as they might seem."

The results are published in Cell Metabolism.

A weighty concern

Researchers found that Ozempic-induced weight loss did decrease lean mass by about 10%. Most of this lost weight wasn't from skeletal muscles but instead from other tissues like the liver, which shrunk by nearly half. The researchers emphasize that more research is needed to determine whether similar changes to organ size occur in humans -- and whether those changes come with any risks.

"Loss of mass in metabolically active organs, such as the liver, is expected as part of healthy weight loss," says Ran Hee Choi, PhD, research instructor in nutrition and integrative physiology at U of U Health and co-first author on the study. In both mice and humans, weight gain and loss can affect the size of organs like the liver without affecting their function. "It's unlikely that the observed lean mass loss represents a serious adverse effect," says Takuya Karasawa, PhD, postdoctoral researcher in the U of U Molecular Medicine Program and co-first author on the study.




Some skeletal muscles did shrink as the mice lost weight -- on average, by about 6%, not enough to explain the overall loss in lean mass. Other muscles stayed the same size.

Some of this loss in muscle mass is a return to baseline, the researchers say. Gains in fat also tend to lead to gains in skeletal muscle, since the body must do more work to move around. So loss of fat can lead to loss of muscle without affecting overall quality of life.

Size isn't strength

Interestingly, when the researchers tested the amount of force the mice's muscles could exert, they found that, for some muscles, strength decreased as the mice lost weight, even when the size of the muscle stayed roughly the same. For other muscles, strength was unchanged. It's unknown how weight loss drugs affect this balance in people, the researchers say.

A potential loss of strength when taking Ozempic may be of particular concern for adults over the age of 60, who are at higher baseline risk for muscle loss and reduced mobility. "The loss of physical function is a strong predictor of not just quality of life but longevity," Funai adds.

Clinical trials are needed

The researchers caution against extrapolating their results directly into humans, because mice and humans gain and lose weight in different ways. In people, obesity is associated with lower physical activity, but mice don't tend to become less active when they gain weight. And the mice in this study became overweight because they ate a high-fat diet, whereas people become overweight for a wide variety of reasons that include genetics, diet, sleeping patterns, and age.




Instead of drawing a one-to-one parallel with humans, the researchers say their results emphasize the need for more clinical studies. "There remains a significant need for validation in humans, especially concerning muscle strength," Karasawa says.

Funai adds that clinical trials should check for changes in muscle strength not just for Ozempic but also future weight-loss drugs. "There are many additional weight loss drugs that are in clinical trials and coming out in the next three to five years," Funai says. "But with all those clinical trials, if they're interested in measuring lean mass loss, they need to consider physical function."

"Our findings are really interesting, but this is a preclinical model," he adds. "We need these data in people."

The results were published in Cell Metabolism as "Unexpected effects of semaglutide on skeletal muscle mass and force-generating capacity in mice."

This study was supported by the National Institutes of Health, including the National Institute of Diabetes and Digestive and Kidney Diseases (grant numbers DK107397 and DK127979), the National Institute of General Medical Sciences (grant number GM144613), the National Institute on Aging (grant numbers AG074535, AG065993, AG076075, and AG086328), and the National Cancer Institute (grant number CA286584), as well as by the Grant-in-aid for Japan Society for Promotion of Science Fellows (grant number 24KJ2039). Content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
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Scientists just found a tiny molecule that could change how we lose weight | ScienceDaily
The obesity rate has more than doubled in the last 30 years, affecting more than one billion people worldwide. This prevalent condition is also linked to other metabolic disorders, including type 2 diabetes, cardiovascular diseases, chronic kidney disease, and cancers. Current treatment options include lifestyle interventions, bariatric surgery, and GLP-1 drugs like Ozempic or Wegovy, but many patients struggle to access or complete these treatments or to maintain their weight loss afterwards.


						
Salk Institute scientists are looking for a new treatment strategy in microproteins, an understudied class of molecules found throughout the body that play roles in both health and disease. In a new study, the researchers screened thousands of fat cell genes using CRISPR gene editing to find dozens of genes that likely code for microproteins -- one of which they confirmed -- that regulate either fat cell proliferation or lipid accumulation.

The findings, published in Proceedings of the National Academy of Sciences on August 7, 2025, identify new microproteins that could potentially serve as drug targets to treat obesity and other metabolic disorders. The study also showcases the value of CRISPR screening in future microprotein discovery.

"CRISPR screening is extremely effective at finding important factors in obesity and metabolism that could become therapeutic targets," says senior author Alan Saghatelian, a professor and holder of the Dr. Frederik Paulsen Chair at Salk. "These new screening technologies are allowing us to reveal a whole new level of biological regulation driven by microproteins. The more we screen, the more disease-associated microproteins we find, and the more potential targets we have for future drug development."

Current obesity and metabolic disorder therapeutics

When our energy consumption exceeds our energy expenditure, fat cells can grow in both size and number. Fat cells store the excess energy in the form of fatty molecules called lipids. But while some excess storage is manageable, too much can cause fat deposits to accumulate around the body -- leading to whole-body inflammation and organ dysfunction.

Many factors regulate this complex energy storage system. The problem is, how do we find them all, and how do we filter for factors that may make good therapeutic candidates?




This has been a longstanding question for Salk scientists. In fact, Salk Professor Ronald Evans has been working on it for decades. Evans is an expert on PPAR gamma, a key regulator of fat cell development and a potent target for treating diabetes. Several drugs have been developed to target PPAR gamma to treat obesity, but they resulted in side effects like weight gain and bone loss. An ideal PPAR gamma-based obesity therapeutic has yet to hit the market.

When PPAR gamma drugs fell short, GLP-1 drugs entered the scene. GLP-1 is a peptide small enough to be considered a microprotein, and it serves as a blood sugar and appetite regulator. But, like PPAR gamma, GLP-1 drugs have their own shortcomings, such as muscle loss and nausea. Nonetheless, the popularity of GLP-1 drugs demonstrates a promising future for microprotein drugs in the obesity therapeutic space.

Saghatelian's team is now searching for the next microprotein therapeutic with new genetic tools that bring microproteins out of the "dark." For many years, long stretches of the genome have been considered "junk" and thus left unexplored. But recent technological advances have allowed scientists to look at these dark sections and find a hidden world of microproteins -- in turn, expanding protein libraries by 10 to 30 percent.

In particular, the Salk team is using innovative CRISPR screening to scour the "dark" for possible microproteins. This approach is enabling the simultaneous discovery of thousands of potential microproteins involved in lipid storage and fat cell biology, accelerating the search for the next PPAR gamma or GLP-1 drug.

How CRISPR screening accelerates the search for microproteins

CRISPR screens work by cutting out genes of interest in cells and observing whether the cell thrives or dies without them. From these results, scientists can determine the importance and function of specific genes. In this case, the Salk team was interested in genes that may code for microproteins involved in fat cell differentiation or proliferation.




"We wanted to know if there was anything we had been missing in all these years of research into the body's metabolic processes," says first author Victor Pai, a postdoctoral researcher in Saghatelian's lab. "And CRISPR allows us to pick out interesting and functional genes that specifically impact lipid accumulation and fat cell development."

This latest research follows up on a prior study from Saghatelian's lab. The previous study identified thousands of potential microproteins by analyzing microprotein-coding RNA strands derived from mouse fat tissues. These microprotein-coding RNA strands were filed away to await investigation into their functions.

The new study first expanded this collection to include additional microproteins identified from a pre-fat cell model. Notably, this new model captures the differentiation process from pre-fat cell to a fully mature fat cell. Next, the researchers screened the cell model with CRISPR to determine how many of these potential microproteins were involved in fat cell differentiation or proliferation.

"We're not the first to screen for microproteins with CRISPR," adds Pai, "but we're the first to look for microproteins involved in fat cell proliferation. This is a huge step for metabolism and obesity research."

Microproteins of interest and next steps

Using their mouse model and CRISPR screening approach, the team identified microproteins that may be involved in fat cell biology. They then narrowed the pool even further with another experiment to create a shortlist of 38 potential microproteins involved in lipid droplet formation -- which indicates increasing fat storage -- during fat cell differentiation.

At this point, the shortlisted microproteins were all still "potential" microproteins. This is because the genetic screening finds genes that may code for microproteins, rather than finding the microproteins themselves. While this approach is a helpful workaround to finding microproteins that are otherwise so small they elude capture, it also means that the screened microproteins require further testing to confirm whether they are functional.

And that's what the Salk team did next. They picked several of the shortlisted microproteins to test and were able to verify one. Pai hypothesizes this new microprotein, called Adipocyte-smORF-1183, influences lipid droplet formation in fat cells (also known as adipocytes).

Verification of Adipocyte-smORF-1183 is an exciting step toward identifying more microproteins involved in lipid accumulation and fat cell regulation in obesity. It also verifies that CRISPR is an effective tool for finding microproteins involved in fat cell biology, obesity, and metabolism.

"That's the goal of research, right?" says Saghatelian. "You keep going. It's a constant process of improvement as we establish better technology and better workflows to enhance discovery and, eventually, therapeutic outcomes down the line."

Next, the researchers will repeat the study with human fat cells. They also hope their success inspires others to use CRISPR screenings to continue bringing microproteins out from the dark -- like Adipocyte-smORF-1183, which until now, was considered an unimportant bit of "junk" DNA.

Further validation or screening of new cell libraries will expand the list of potential drug candidates, setting the stage for the new-and-improved obesity and metabolic disorder therapeutics of the future.

Other authors include Hazel Shan, Cynthia Donaldson, Joan Vaughan, Eduardo V. De Souza, Carolyn O'Connor, and Michelle Liem of Salk; and Antonio Pinto and Jolene Diedrich of Scripps Research Institute.

The work was supported by the National Institutes of Health (F32 DK132927, RC2 DK129961, R01 DK106210, R01 GM102491, RF1 AG086547, NCI Cancer Center P30 014195, S10- OD023689, and S10-OD034268), Ferring Foundation, Clayton Foundation, and Larry and Carol Greenfield Technology Fund.
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A 16-million-year-old amber fossil just revealed the smallest predator ant ever found | ScienceDaily
Wherever there's dirt there's bound to be ants, but one particular group is so adept at blending in with the ground that they hold the name "dirt ant" (Basiceros) all to themselves.


						
Now, an ancient fossil has revealed these elusive ants have seen much more of the planet's dirt throughout their history than scientists previously realized.

In findings published in the Proceedings of the Royal Society B, a team led by New Jersey Institute of Technology (NJIT) biologists has reported the first fossil Basiceros dirt ant recovered from the Caribbean, preserved in 16-million-year-old amber from the Dominican Republic.

Researchers say the fossil adult worker ant -- a newly discovered species notably smaller than its modern relatives, named Basiceros enana  -- now offers direct evidence that the cryptic ant group once inhabited the Caribbean islands before undergoing local extinction sometime during the Miocene epoch (23 to 5.3 million years ago).

"Dirt ants are rare finds in the wild. Finding one today is exciting given how well they stay hidden, but captured in amber, it's like finding a diamond," said Gianpiero Fiorentino, corresponding author of the study and Ph.D. candidate at NJIT's Barden Lab. "This fossil is singularly distinct from all its modern relatives and reshapes the evolutionary history of Basiceros."

Until now, Basiceros ants --  best known for their ability to camouflage themselves in dirt using specialized particle-binding hairs on their bodies -- had only been known to the neotropical rainforests stretching from Costa Rica to Southern Brazil. While the genus includes a total of nine living species today, the unexpected fossil discovery raises new questions about how the ant group reached their present-day habitats.

"Often lineages will have what appear to be fairly straightforward biogeographic histories. If you find a group of animals that only live in South America up to Costa Rica today, you really have no reason to expect that their early relatives lived in the Caribbean," said Phil Barden, the paper's senior author and associate professor of biology at NJIT. "A fossil like this underscores how the distribution of living species can belie the complex evolutionary history of life on our planet."

To explore this long-hidden chapter of Basiceros' history, the team applied advanced imaging and 3D reconstruction techniques at NJIT and Japan's Okinawa Institute of Science and Technology Graduate University to capture Basiceros enana in detail. "The use of Micro-CT scanning really amplified this study, enabling us to capture features that were virtually impossible to see otherwise," Fiorentino explained.




They compared the specimen's physical characteristics with those of all known modern dirt ant species and conducted molecular dating analyses to trace its evolutionary lineage. "Because amber preserves entire organisms in three dimensions, we can extract a ton of data from even a tiny ant," Barden said.

Measuring at 5.13 millimeters long, Basiceros enana is considerably smaller than its modern relatives which can reach nearly 9 millimeters in length, making the Caribbean species the smallest now known across the lineage.

"Our results show that the embiggening of these ants was relatively rapid," explained Fiorentino. "They almost doubled in size in the span of 20 million years. Previous hypotheses suggested that these ants were ancestrally large and shrank over time, so this flips that on its head and really illustrates how important fossils can be to understanding the evolution of a lineage."

However, Basiceros enana also suggests some of the same adaptations that make modern dirt ants nearly invisible to predators and prey in their environment (an ability known as crypsis) were already in place at least 16 million years ago.

These features include two layers of specialized hairs (or setae) for adhering soil and leaf litter particles against their bodies: longer erect "brush hairs" and shorter, appressed "holding hairs" that trap particles against its exoskeleton, or cuticle.

"What this shows is that playing dead and hiding pays off," said Fiorentino. "Uncovering a unique fossil like this helps us understand how long organisms may have been employing this strategy, though the presence of these characteristics does not necessarily guarantee they behaved in this way."

The fossil ant also possesses other distinctive morphological characteristics like today's dirt ants, including an upturned propodeal spine, a trapezoid-like head structure, as well as predatory features such as mandibles with 12 triangular teeth.




Despite these specialized adaptations, the ancient Caribbean dirt ants ultimately vanished from the region during significant ecological changes of the Miocene.

"The presence of Basiceros in Dominican amber suggests ancient land bridges may have provided pathways for these ants to traverse from the mainland to the Caribbean," Barden said. "This fossil is a piece of a larger puzzle that will help us understand why some groups of organisms undergo extinction and others stick it out for millions of years."

"Their extinction could have come down to a loss of available niches or interspecific competition. These ants are predators, and an overall trend that we see from the Caribbean is a loss of predator ant diversity," said Fiorentino. "Over a third of ant genera have gone extinct on the island of modern-day Dominican Republic since the formation of Dominican amber.

"Understanding what has driven this pattern of local extinction is crucial to mitigating modern human-driven extinction and protecting biodiversity."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250809100922.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists just uncovered three ancient worlds frozen beneath Illinois for 300 million years | ScienceDaily
More than 300 million years ago, during the Carboniferous Period, much of northern Illinois outside Chicago -- including what is now the Mazon Creek ("muh-ZAHN") fossil site -- was alive with ancient creatures thriving in lush, tropical swamps, river deltas and shallow seas.


						
Now, researchers at the University of Missouri's College of Arts and Science are collaborating with geologist Gordon Baird to reanalyze his massive fossil collection from Mazon Creek -- currently housed at the Field Museum in Chicago -- which includes 300,000 siderite concretions from around 350 different localities.

The Mazon Creek fossil beds are renowned for their exceptional preservation of both plants and animals, made possible by their unique geological setting. The fossils are encased in siderite -- an iron carbonate mineral -- forming abundant concretions that have become a treasure trove for scientists and avocational fossil hunters alike.

Thanks to decades of research at Mazon Creek, including foundational fieldwork by Baird and colleagues in the late 1970s, we now have an extraordinary view of life along that ancient coast.

A snapshot of ancient life

Baird's original work at the Mazon Creek fossil site helped distinguish two major faunal assemblages, or groups of animal remains. These assemblages helped scientists understand the ancient environments where the fossils originated. They were a marine assemblage comprised of life in offshore coastal waters, and a mixed assemblage from a river delta along the shoreline, where freshwater organisms and washed-in terrestrial plants and animals were preserved together.

Now, Mizzou's team has confirmed a slightly more nuanced view of Baird's original findings, using modern data analysis techniques coupled with advanced imaging at Mizzou's X-ray Microanalysis Core.




"We found three readily identifiable paleoenvironments, including the unique characteristics of a benthic marine assemblage representing a transitional habitat between the nearshore and offshore zones," said Jim Schiffbauer, Marie M. and Harry L. Smith Endowed Professor of Geological Sciences. "These ancient environments were each dominated by specific groups of animals, for example freshwater animals nearest to shore, jellyfish and sea anemones further offshore, and marine clams and worms in the transitional zone."

The fossils formed during a phase of sea-level rise and flooding of what used to be large coal swamps.

"The different environments affected how quickly and deeply organisms were buried, and in what specific geochemical conditions fossilization may have started," Schiffbauer said. "That, in turn, shaped where certain microbes lived and helped form the minerals that make up the concretions surrounding these fossils today."

Next steps

In current and future research, Schiffbauer and Baird are using this information to create a sedimentological model to show how the Mazon Creek ecosystem connects to the Colchester coal layers below -- where coal mining led to the fossil site's original discovery.

"Given that multiple episodes of rapid coastal drowning events occurred in the U.S. midcontinent during the Carboniferous Period, refinement of information from the Mazon Creek locality will lead to a deeper understanding of similar deposits in other coal basins," said Baird, who is now an emeritus professor at State University of New York at Fredonia.




Mizzou's new collaborative analysis with Baird, colleagues from the private sector and the University of Toronto is the most comprehensive and data-driven picture of what Mazon Creek's ancient ecosystem looked like long ago. This knowledge contributes significantly to our understanding of the Carboniferous Period's biodiversity and paleoecology.

"It offers a real snapshot of the incredible diversity present in the late Carboniferous Period and allows for inferences about the complexity of food chains and how this ecosystem functioned," Schiffbauer said. "Now, we have an unparalleled and statistically supported look at the interconnected terrestrial, estuarine and marine life of the Carboniferous Period."

The study, "283,821 concretions, how do you measure the Mazon Creek? Assessing the paleoenvironmental and taphonomic nature of the Braidwood and Essex assemblages," was published in the journal Paleobiology.

Other co-authors are John Warren Huntley and Tara Selly at Mizzou; Charles Chabica at Northeastern Illinois University; Marc Laflamme at University of Toronto Mississauga; and A. Drew Muscente at Princeton Consultants, Inc.
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        Mysterious Denisovan interbreeding shaped the humans we are today
        Denisovans, a mysterious human relative, left behind far more than a handful of fossils--they left genetic fingerprints in modern humans across the globe. Multiple interbreeding events with distinct Denisovan populations helped shape traits like high-altitude survival in Tibetans, cold-weather adaptation in Inuits, and enhanced immunity. Their influence spanned from Siberia to South America, and scientists are now uncovering how these genetic gifts transformed human evolution, even with such limit...

      

      
        The disappearing planet next door has astronomers intrigued
        NASA's James Webb Space Telescope has detected strong evidence for a giant planet orbiting Alpha Centauri A, the nearest Sun-like star to Earth. Located just 4 light-years away, this possible Saturn-mass world may travel between one and two times the distance from its star that Earth does from the Sun. The planet appears to lie in the habitable zone, though its gas giant nature makes it unlikely to host life.

      

      
        Scientists stunned by colossal formations hidden under the North Sea
        Beneath the North Sea, scientists have uncovered colossal sand formations, dubbed "sinkites," that have mysteriously sunk into lighter sediments, flipping the usual geological order. Formed millions of years ago by ancient earthquakes or pressure shifts, these giant structures could reshape how we locate oil, gas, and safe carbon storage sites. The discovery not only challenges established geology but also introduces a new partner phenomenon, "floatites," and sparks debate among experts.

      

      
        Bizarre ancient creatures unearthed in the Grand Canyon
        A groundbreaking fossil discovery in the Grand Canyon has unveiled exquisitely preserved soft-bodied animals from the Cambrian period, offering an unprecedented glimpse into early life more than 500 million years ago. Researchers uncovered molluscs, crustaceans, and exotic worms with remarkable feeding adaptations, preserved in a nutrient-rich "Goldilocks zone" that fueled evolutionary experimentation. The find not only reveals the complexity of Cambrian ecosystems but also draws intriguing paral...

      

      
        Unprecedented climate shocks are changing the Great Lakes forever
        Extreme heat waves and cold spells on the Great Lakes have more than doubled since the late 1990s, coinciding with a major El Nino event. Using advanced ocean-style modeling adapted for the lakes, researchers traced temperature trends back to 1940, revealing alarming potential impacts on billion-dollar fishing industries, fragile ecosystems, and drinking water quality.

      

      
        Ancient predators and giant amphibians found in African fossil treasure trove
        Over 15 years of fossil excavations in Tanzania and Zambia have revealed a vivid portrait of life before Earth s most devastating mass extinction 252 million years ago. Led by the University of Washington and the Field Museum, scientists uncovered saber-toothed predators, burrowing herbivores, and giant amphibians, offering rare insight into southern Pangea s ecosystems just before the Great Dying.

      

      
        How cats with dementia could help crack the Alzheimer's puzzle
        Cats can naturally develop dementia with brain changes strikingly similar to Alzheimer's disease in humans, including toxic amyloid-beta buildup and loss of synapses. A new study shows these similarities could make cats valuable natural models for research, potentially leading to treatments that benefit both species. The research also revealed that brain support cells may contribute to synapse loss, and findings could help owners recognize and manage dementia symptoms in aging pets.

      

      
        Injectable "skin in a syringe" could heal burns without scars
        Scientists in Sweden have developed a groundbreaking "skin in a syringe" -- a gel packed with live cells that can be applied directly to wounds or even 3D-printed into skin grafts. Designed to help the body build functional dermis rather than scar tissue, the innovation combines fibroblast cells on gelatin beads with a hyaluronic acid gel, held together using click chemistry. In a parallel advance, the team also created elastic hydrogel threads that can form tiny, fluid-carrying channels, paving t...

      

      
        The surprising brain chemistry behind instant friendships
        UC Berkeley scientists found oxytocin is key for quickly forming strong friendships, but less critical for mate bonds. In prairie voles, a lack of oxytocin receptors delayed bonding and reduced partner selectivity, changing how the brain releases oxytocin and affecting social behavior.

      

      
        AI finds hidden safe zones inside a fusion reactor
        Scientists have developed a lightning-fast AI tool called HEAT-ML that can spot hidden "safe zones" inside a fusion reactor where parts are protected from blistering plasma heat. Finding these areas, known as magnetic shadows, is key to keeping reactors running safely and moving fusion energy closer to reality.

      

      
        Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse
        A groundbreaking quantum device small enough to fit in your hand could one day answer one of the biggest questions in science -- whether the multiverse is real. This tiny chip can generate extreme electromagnetic fields once only possible in massive, miles-long particle colliders. Beyond probing the fabric of reality, it could lead to powerful gamma ray lasers capable of destroying cancer cells at the atomic level, offering a glimpse into a future where the deepest mysteries of the universe and li...

      

      
        Twice a day, Mars may briefly host water that could support life
        Mars, once thought too cold and dry for liquid water, may briefly host salty brines twice a day during certain seasons. These fleeting bursts wouldn't be enough to sustain humans, but they could have supported hardy life in Mars' past--and may guide future missions searching for signs of it.

      

      
        Betelgeuse's hidden companion star found after centuries of searching
        Astronomers have finally confirmed the existence of a long-suspected companion star orbiting Betelgeuse, the iconic red supergiant in Orion. Using the advanced 'Alopeke speckle imager on the Gemini North telescope, researchers overcame centuries of observational challenges to directly capture the elusive star.

      

      
        Voyager missed it, but now we know Uranus has a fiery secret
        For decades, scientists puzzled over why Uranus seemed colder than expected. Now, an international research team led by the University of Houston has solved the mystery: Uranus emits more heat than it gets from the Sun, meaning it still carries internal warmth from its ancient formation. This revelation rewrites what scientists know about the ice giant's history, strengthens the case for NASA's upcoming mission, and offers fresh insight into the forces shaping not only other planets, but also Ear...

      

      
        What if dark matter came from a mirror universe?
        UC Santa Cruz physicist Stefano Profumo has put forward two imaginative but scientifically grounded theories that may help solve one of the biggest mysteries in physics: the origin of dark matter. In one, a hidden "mirror" universe with its own particles and forces could have created dense black hole-like objects in the early cosmos, making up all the dark matter we see today. The other theory suggests that dark matter might have been generated by quantum radiation at the universe's edge during a...

      

      
        Tiny ancient whale with a killer bite found in Australia
        An extraordinary fossil find along Victoria's Surf Coast has revealed Janjucetus dullardi, a sharp-toothed, dolphin-sized predator that lived 26 million years ago. With large eyes, slicing teeth, and exceptional ear bone preservation, this early cousin of modern baleen whales offers unprecedented insight into their evolution.

      

      
        Global study reveals the surprising habit behind tough decisions
        A sweeping international study has revealed that when faced with complex decisions, people across cultures--from bustling megacities to remote Amazon communities--tend to rely on their own judgment rather than seeking advice. The research, spanning over 3,500 participants in 12 countries, challenges the long-held belief that self-reliance is primarily a Western trait. While cultural values influence how strongly individuals lean on their inner voice, the preference for private reflection remains a ...

      

      
        Scientists turn grapevine waste into clear, strong films that vanish in days
        Amid growing concerns over plastic waste and microplastics, researchers are turning agricultural leftovers into biodegradable packaging. Using cellulose extracted from unlikely sources, including grapevine canes, they have created strong, transparent films that break down in just 17 days without leaving harmful residue.

      

      
        Scientists discover the pancake secret that makes vegan eggs irresistible
        A study finds that people are more open to plant-based eggs when they're part of familiar foods, like pancakes, rather than served plain. While taste and appearance still favor regular eggs, vegan eggs score higher on environmental and ethical benefits. Familiarity is the key to getting people to try them.

      

      
        Cutting sugar won't curb your sweet tooth, scientists say
        A six-month randomized trial challenges the idea that eating more sweet foods increases a person's preference for sweetness. Participants on diets with high, low, or mixed sweetness levels showed no changes in their sweet taste preferences, energy intake, body weight, or health markers. The study's rigorous design suggests sweetness alone isn't to blame for overeating, and even after the intervention, participants naturally returned to their baseline sweet intake.

      

      
        Scientists discover brain layers that get stronger with age
        Researchers have discovered that parts of the human brain age more slowly than previously thought--particularly in the region that processes touch. By using ultra-high-resolution brain scans, they found that while some layers of the cerebral cortex thin with age, others remain stable or even grow thicker, suggesting remarkable adaptability. This layered resilience could explain why certain skills endure into old age, while others fade, and even reveals built-in compensatory mechanisms that help pr...

      

      
        Scientists reversed memory loss by powering the brain's tiny engines
        Scientists have discovered a direct cause-and-effect link between faulty mitochondria and the memory loss seen in neurodegenerative diseases. By creating a novel tool to boost mitochondrial activity in mouse models, researchers restored memory performance, suggesting mitochondria could be a powerful new target for treatments. The findings not only shed light on the early drivers of brain cell degeneration but also open possibilities for slowing or even preventing diseases like Alzheimer's.

      

      
        The parasite that turns off your body's pain alarm and sneaks in
        Scientists have discovered a parasite that can sneak into your skin without you feeling a thing. The worm, Schistosoma mansoni, has evolved a way to switch off the body's pain and itch signals, letting it invade undetected. By blocking certain nerve pathways, it avoids triggering the immune system's alarms. This stealth tactic not only helps the worm survive, but could inspire new kinds of pain treatments and even preventative creams to protect people from infection.

      

      
        What scientists discovered about french fries and diabetes
        French fries may be more than just a guilty pleasure--they could raise your risk of type 2 diabetes by 20% if eaten three times a week, while the same amount of boiled, baked, or mashed potatoes doesn't appear to have the same effect.

      

      
        Hubble captures a wild star-birthing storm 160,000 light-years away
        Hubble's latest portrait of the Tarantula Nebula reveals a turbulent star-making region far beyond the Milky Way. Located 160,000 light-years away in the Large Magellanic Cloud, this cosmic expanse is home to some of the most massive stars ever discovered--up to 200 times the Sun's mass. The image captures intricate dust clouds, intense stellar winds from rare Wolf-Rayet stars, and the extraordinary chaos that fuels the birth of new suns.

      

      
        How NASA's Lunar Trailblazer was lost before reaching the Moon
        NASA's Lunar Trailblazer, a mission designed to create high-resolution maps of water on the Moon, ended after losing contact with the spacecraft just one day after its February 26 launch. Despite extensive global efforts to reestablish communication, the small satellite's misaligned solar arrays prevented its batteries from charging, leaving it powerless and drifting in a slow spin into deep space.

      

      
        Accidental lab discovery reveals gold's secret chemistry
        Scientists at SLAC unexpectedly created gold hydride, a compound of gold and hydrogen, while studying diamond formation under extreme pressure and heat. This discovery challenges gold's reputation as a chemically unreactive metal and opens doors to studying dense hydrogen, which could help us understand planetary interiors and fusion processes. The results also suggest that extreme conditions can produce exotic, previously unknown compounds, offering exciting opportunities for future high-pressur...

      

      
        From lead to gold in a flash at the Large Hadron Collider
        At the Large Hadron Collider, scientists from the University of Kansas achieved a fleeting form of modern-day alchemy -- turning lead into gold for just a fraction of a second. Using ultra-peripheral collisions, where ions nearly miss but interact through powerful photon exchanges, they managed to knock protons out of nuclei, creating new, short-lived elements. This breakthrough not only grabbed global attention but could help design safer, more advanced particle accelerators of the future.

      

      
        Gold survives impossible heat, defying physics limits
        Physicists have heated gold to over 19,000 Kelvin, more than 14 times its melting point, without melting it, smashing the long-standing "entropy catastrophe" limit. Using an ultra-fast laser pulse at SLAC's Linac Coherent Light Source, they kept the gold crystalline at extreme heat, opening new frontiers in high-energy-density physics, fusion research, and planetary science.

      

      
        Tiny gold "super atoms" could spark a quantum revolution
        Scientists have found that microscopic gold clusters can act like the world's most accurate quantum systems, while being far easier to scale up. With tunable spin properties and mass production potential, they could transform quantum computing and sensing.

      

      
        Scientists capture the secret quantum dance of atoms for the first time
        Using the world's most powerful X-ray laser, researchers have captured the hidden, never-ending vibrations of atoms inside molecules. This first-ever direct view of zero-point motion reveals that atoms move in precise, synchronized patterns, even in their lowest energy state.

      

      
        Scientists freeze quantum motion without cooling
        ETH Zurich researchers levitated a nano glass sphere cluster with record-setting quantum purity at room temperature, avoiding costly cooling. Using optical tweezers, they isolated quantum zero-point motion, paving the way for future quantum sensors in navigation, medicine, and fundamental physics.

      

      
        This tiny spacecraft could race to a black hole and rewrite physics
        A visionary plan proposes sending a paperclip-sized spacecraft, powered by Earth-based lasers, to a nearby black hole within a century. Led by astrophysicist Cosimo Bambi, the mission would test the limits of general relativity and explore the mysteries of event horizons. While current technology can t yet achieve it, advancements in nanocraft design, laser propulsion, and black hole detection could make the journey possible within decades, potentially rewriting the laws of physics as we know the...

      

      
        Giant Einstein ring reveals one of the Universe's biggest black holes
        Astronomers have uncovered what may be the most massive black hole ever found, 36 billion times the mass of our Sun, hidden at the heart of the Cosmic Horseshoe galaxy. Located 5 billion light-years away, this ultramassive giant bends light into a perfect Einstein ring and whips nearby stars at incredible speeds.

      

      
        Scientists uncover hidden brain shortcut to weight loss without the nausea
        Scientists have uncovered a way to promote weight loss and improve blood sugar control without the unpleasant side effects of current GLP-1 drugs. By shifting focus from neurons to brain support cells that produce appetite-suppressing molecules, they developed a modified compound, TDN, that worked in animal tests without causing nausea or vomiting.

      

      
        Scientists just found a tiny molecule that could change how we lose weight
        Researchers at the Salk Institute have used CRISPR to uncover hidden microproteins that control fat cell growth and lipid storage, identifying one confirmed target, Adipocyte-smORF-1183. This breakthrough could lead to more effective obesity treatments, surpassing the limitations of current drugs like GLP-1.

      

      
        A 16-million-year-old amber fossil just revealed the smallest predator ant ever found
        A fossilized Caribbean dirt ant, Basiceros enana, preserved in Dominican amber, reveals the species ancient range and overturns assumptions about its size evolution. Advanced imaging shows it already had the camouflage adaptations of modern relatives, offering new insights into extinction and survival strategies.

      

      
        Scientists just uncovered three ancient worlds frozen beneath Illinois for 300 million years
        Over 300 million years ago, Illinois teemed with life in tropical swamps and seas, now preserved at the famous Mazon Creek fossil site. Researchers from the University of Missouri and geologist Gordon Baird have reexamined a vast fossil collection, uncovering three distinct ancient environments--freshwater, transitional marine, and offshore--each with unique animal life. Their findings, enhanced by advanced imaging and data analysis, reveal how sea-level changes, sediment conditions, and microbial ...

      

      
        Stunning "wonder reptile" discovery rewrites the origins of feathers
        The newly described Mirasaura grauvogeli from the Middle Triassic had a striking feather-like crest, hinting that complex skin appendages arose far earlier than previously believed. Its bird-like skull, tree-climbing adaptations, and pigment structures linked to feathers deepen the mystery of reptile evolution.

      

      
        Scientists just measured how fast glaciers carve the Earth
        Scientists used machine learning to reveal how glaciers erode the land at varying speeds, shaped by climate, geology, and heat. The findings help guide global planning from environmental management to nuclear waste storage.

      

      
        332 colossal canyons just revealed beneath Antarctica's ice
        Deep beneath the Antarctic seas lies a hidden network of 332 colossal submarine canyons, some plunging over 4,000 meters, revealed in unprecedented detail by new high-resolution mapping. These underwater valleys, shaped by glacial forces and powerful sediment flows, play a vital role in transporting nutrients, driving ocean currents, and influencing global climate. Striking differences between East and West Antarctica's canyon systems offer clues to the continent's ancient ice history, while also...

      

      
        The nuclear clock that could finally unmask dark matter
        Physicists are exploring thorium-229's unique properties to create a nuclear clock so precise it could detect the faintest hints of dark matter. Recent measurement advances may allow scientists to spot tiny shifts in the element's resonance spectrum, potentially revealing the nature of this mysterious substance.

      

      
        Scientists find brain cell switch that could reverse obesity's effects
        High-fat diets and obesity reshape astrocytes--star-shaped brain cells in the striatum that help regulate pleasure from eating. French researchers discovered that tweaking these cells in mice not only impacts metabolism but can also restore cognitive abilities impaired by obesity, such as relearning tasks. This breakthrough highlights astrocytes as powerful players in brain function and energy control, opening fresh possibilities for targeted obesity treatments.

      

      
        New "evolution engine" creates super-proteins 100,000x faster
        Researchers at Scripps have created T7-ORACLE, a powerful new tool that speeds up evolution, allowing scientists to design and improve proteins thousands of times faster than nature. Using engineered bacteria and a modified viral replication system, this method can create new protein versions in days instead of months. In tests, it quickly produced enzymes that could survive extreme doses of antibiotics, showing how it could help develop better medicines, cancer treatments, and other breakthrough...

      

      
        Nature's anti-aging hack? Jewel wasp larvae slow their biological clock
        Scientists discovered that jewel wasp larvae that undergo a developmental "pause" live longer and age more slowly at the molecular level by nearly 30%. This slowdown is tied to conserved biological pathways, hinting at possible applications for human aging.

      

      
        Life without sunlight? Earthquake fractures fuel deep underground microbes
        Chinese scientists uncovered a powerful energy source for deep Earth microbes: hydrogen and oxidants generated by rock fracturing during earthquakes. The process may also suggest how life could exist on other planets without sunlight.
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Mysterious Denisovan interbreeding shaped the humans we are today | ScienceDaily
Researchers think that members of the most recently identified "hominin" group (the Denisovans) mixed with early modern humans and passed along parts of their DNA. Evidence points to several separate interbreeding events, each leaving a genetic imprint that influenced the course of human history.


						
In 2010, scientists released the first draft of the Neanderthal genome. Comparing it with modern human DNA confirmed that Neanderthals and humans had interbred. Only months later, genetic analysis of a finger bone found in Denisova Cave in the Altai Mountains of Siberia revealed it came from a previously unknown hominin group. This group, now known as the Denisovans, also interbred with modern humans.

"This was one of the most exciting discoveries in human evolution in the last decade," said Dr Linda Ongaro, Postdoctoral Research in Trinity College Dublin's School of Genetics and Microbiology, and first author of a fascinating new review article published in leading international journal Nature Genetics. 

"It's a common misconception that humans evolved suddenly and neatly from one common ancestor, but the more we learn the more we realise interbreeding with different hominins occurred and helped to shape the people we are today.

"Unlike Neanderthal remains, the Denisovan fossil record consists of only that finger bone, a jawbone, teeth, and skull fragments. But by leveraging the surviving Denisovan segments in Modern Human genomes scientists have uncovered evidence of at least three past events whereby genes from distinct Denisovan populations made their way into the genetic signatures of modern humans."
These events show varying degrees of genetic similarity to the Denisovan remains from the Altai region, hinting at a complex relationship among these closely related groups.
In their review, Dr Ongaro and Professor Emilia Huerta-Sanchez highlight evidence that Denisovans lived across a vast territory stretching from Siberia to Southeast Asia and from Oceania to South America. Different groups appear to have been adapted to their own specific environments.

They also detail several Denisovan-derived genes that gave humans survival advantages in different parts of the world.

Dr Ongaro noted: "Among these is a genetic locus that confers a tolerance to hypoxia, or low oxygen conditions, which makes a lot of sense as it is seen in Tibetan populations; multiple genes that confer heightened immunity; and one that impacts lipid metabolism, providing heat when stimulated by cold, which confers an advantage to Inuit populations in the Arctic.

"There are numerous future directions for research that will help us tell a more complete story of how the Denisovans impacted modern day humans, including more detailed genetic analyses in understudied populations, which could reveal currently hidden traces of Denisovan ancestry. Additionally, integrating more genetic data with archaeological information - if we can find more Denisovan fossils - would certainly fill in a few more gaps."
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The disappearing planet next door has astronomers intrigued | ScienceDaily
Found using the MIRI instrument on NASA's Webb telescope, which was managed by JPL through launch, the possible planet would be easier to study than more far-flung worlds.


						
Astronomers using NASA's James Webb Space Telescope have found strong evidence of a giant planet orbiting a star in the stellar system closest to our own Sun. At just 4 light-years away from Earth, the Alpha Centauri triple star system has long been a compelling target in the search for worlds beyond our solar system.

Visible only from Earth's Southern Hemisphere, it's made up of the binary Alpha Centauri A and Alpha Centauri B, both Sun-like stars, and the faint red dwarf star Proxima Centauri. Alpha Centauri A is the third brightest star in the night sky. While there are three confirmed planets orbiting Proxima Centauri, the presence of other worlds surrounding Alpha Centauri A and Alpha Centauri B has proved challenging to confirm.

Now, Webb's observations from its Mid-Infrared Instrument (MIRI) are providing the strongest evidence to date of a gas giant orbiting Alpha Centauri A. The results have been accepted in a series of two papers in The Astrophysical Journal Letters.

If confirmed, the planet would be the closest to Earth that orbits in the habitable zone of a Sun-like star. However, because the planet candidate is a gas giant, scientists say it would not support life as we know it.

"With this system being so close to us, any exoplanets found would offer our best opportunity to collect data on planetary systems other than our own. Yet, these are incredibly challenging observations to make, even with the world's most powerful space telescope, because these stars are so bright, close, and move across the sky quickly," said Charles Beichman, NASA's Jet Propulsion Laboratory and the NASA Exoplanet Science Institute at Caltech's IPAC astronomy center, co-first author on the new papers. "Webb was designed and optimized to find the most distant galaxies in the universe. The operations team at the Space Telescope Science Institute had to come up with a custom observing sequence just for this target, and their extra effort paid off spectacularly."

Several rounds of meticulously planned observations by Webb, careful analysis by the research team, and extensive computer modeling helped determine that the source seen in Webb's image is likely to be a planet and not a background object (like a galaxy), foreground object (a passing asteroid), or other detector or image artifact.




The first observations of the system took place in August 2024, using the coronagraphic mask aboard MIRI to block Alpha Centauri A's light. While extra brightness from the nearby companion star Alpha Centauri B complicated the analysis, the team was able to subtract out the light from both stars to reveal an object over 10,000 times fainter than Alpha Centauri A, separated from the star by about two times the distance between the Sun and Earth.

While the initial detection was exciting, the research team needed more data to come to a firm conclusion. However, additional observations of the system in February 2025 and April 2025 (using Director's Discretionary Time) did not reveal any objects like the one identified in August 2024.

"We are faced with the case of a disappearing planet! To investigate this mystery, we used computer models to simulate millions of potential orbits, incorporating the knowledge gained when we saw the planet, as well as when we did not," said Ph.D. student Aniket Sanghi of Caltech in Pasadena, California. Sanghi is a co-first author on the two papers covering the team's research.

In these simulations, the team took into account both a 2019 sighting of the potential exoplanet candidate by the European Southern Observatory's Very Large Telescope, the new data from Webb, and considered orbits that would be gravitationally stable in the presence of Alpha Centauri B, meaning the planet wouldn't get flung out of the system.

Researchers say a non-detection in the second and third round of observations with Webb isn't surprising.

"We found that in half of the possible orbits simulated, the planet moved too close to the star and wouldn't have been visible to Webb in both February and April 2025," said Sanghi.




Based on the brightness of the planet in the mid-infrared observations and the orbit simulations, researchers say it could be a gas giant approximately the mass of Saturn orbiting Alpha Centauri A in an elliptical path varying between one to two times the distance between the Sun and Earth.

"If confirmed, the potential planet seen in the Webb image of Alpha Centauri A would mark a new milestone for exoplanet imaging efforts," Sanghi says. "Of all the directly imaged planets, this would be the closest to its star seen so far. It's also the most similar in temperature and age to the giant planets in our solar system, and nearest to our home, Earth," he says. "Its very existence in a system of two closely separated stars would challenge our understanding of how planets form, survive, and evolve in chaotic environments."

If confirmed by additional observations, the team's results could transform the future of exoplanet science.

"This would become a touchstone object for exoplanet science, with multiple opportunities for detailed characterization by Webb and other observatories," said Beichman.

For example, NASA's Nancy Grace Roman Space Telescope, set to launch by May 2027 and potentially as early as fall 2026, is equipped with dedicated hardware that will test new technologies to observe binary systems like Alpha Centauri in search of other worlds. Roman's visible light data would complement Webb's infrared observations, yielding unique insights on the size and reflectivity of the planet.

More About Webb and MIRI

The James Webb Space Telescope is the world's premier space science observatory. Webb is solving mysteries in our solar system, looking beyond to distant worlds around other stars, and probing the mysterious structures and origins of our universe and our place in it. Webb is an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).

Webb's MIRI was developed through a 50-50 partnership between NASA and ESA. A division of Caltech in Pasadena, California, JPL led the U.S. contribution to MIRI. JPL also led development of MIRI's cryocooler, done in collaboration with Northrop Grumman in Redondo Beach, California, and NASA's Goddard Space Flight Center in Greenbelt, Maryland.
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Scientists stunned by colossal formations hidden under the North Sea | ScienceDaily
Scientists have discovered hundreds of giant sand bodies beneath the North Sea that appear to defy fundamental geological principles and could have important implications for energy and carbon storage.


						
Using high-resolution 3D seismic (sound wave) imaging, combined with data and rock samples from hundreds of wells, researchers from The University of Manchester in collaboration with industry, identified vast mounds of sand -- some several kilometers wide -- that appear to have sunk downward, displacing older, lighter and softer materials from beneath them.

The result is stratigraphic inversion -- a reversal of the usual geological order in which younger rocks are typically deposited on top of older ones on a previously unseen scale.

While stratigraphic inversion has previously been observed at small scales, the structures discovered by the Manchester team -- now named "sinkites" -- are the largest example of the phenomenon documented so far.

The finding, published in the journal Communications Earth & Environment, challenges scientists understanding of the subsurface and could have implications for carbon storage.

Lead author Professor Mads Huuse from The University of Manchester, said: "This discovery reveals a geological process we haven't seen before on this scale. What we've found are structures where dense sand has sunk into lighter sediments that floated to the top of the sand, effectively flipping the conventional layers we'd expect to see and creating huge mounds beneath the sea."

It is believed the sinkites formed millions of years ago during the Late Miocene to Pliocene periods, when earthquakes or sudden shifts in underground pressure may have caused the sand to liquefy and sink downward through natural fractures in the seabed. This displaced the underlying, more porous but rigid, ooze rafts -- composed largely of microscopic marine fossils -- bound by shrinkage cracks, sending them floating upwards. The researchers have dubbed these lighter, uplifted features 'floatites'.




The finding could help scientists better predict where oil and gas might be trapped and where it's safe to store carbon dioxide underground.

Prof Huuse said: "This research shows how fluids and sediments can move around in the Earth's crust in unexpected ways. Understanding how these sinkites formed could significantly change how we assess underground reservoirs, sealing, and fluid migration -- all of which are vital for carbon capture and storage."

Now the team are busy documenting other examples of this process and assessing how exactly it impacts our understanding of subsurface reservoirs and sealing intervals.

Prof Huuse added: "As with many scientific discoveries there are many skeptical voices, but also many who voice their support for the new model. Time and yet more research will tell just how widely applicable the model is."

This research has been published in the journal Communications Earth & Environment.
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Bizarre ancient creatures unearthed in the Grand Canyon | ScienceDaily
A treasure trove of exceptionally preserved early animals from more than half a billion years ago has been discovered in the Grand Canyon, one of the natural world's most iconic sites.


						
The rich fossil discovery - the first such find in the Grand Canyon - includes tiny rock-scraping molluscs, filter-feeding crustaceans, spiky-toothed worms, and even fragments of the food they likely ate.

By dissolving the rocks these animals were fossilized in and examining them under high-powered microscopes, researchers led by the University of Cambridge were able to get a highly detailed picture of a unique period in the evolution of life on Earth.

The fossilized animals date from between 507 and 502 million years ago, during a period of rapid evolutionary development known as the Cambrian explosion, when most major animal groups first appear in the fossil record.

In some areas during this period, nutrient-rich waters powered an evolutionary arms race, with animals evolving a wide variety of exotic adaptations for food, movement or reproduction.

Most animal fossils from the Cambrian are of hard-shelled creatures, but in a handful of locations around the world, such as Canada's Burgess Shale formation and China's Maotianshan Shales, conditions are such that softer body parts could be preserved before they decayed.

So far, however, fossils of non-skeletonized Cambrian animals had been known mostly from oxygen and resource-poor environments, unlikely to kickstart the most complex innovations that shaped early animal evolution.




Now, the Grand Canyon has revealed the first soft-bodied, or non-mineralized, Cambrian fossils from an evolutionary 'Goldilocks zone' that would have provided rich resources for the evolution of early animals to accelerate. The results are reported in the journal Science Advances.

"These rare fossils give us a fuller picture of what life was like during the Cambrian period," said first author Giovanni Mussini, a PhD student in Cambridge's Department of Earth Sciences. "By combining these fossils with traces of their burrowing, walking, and feeding - which are found all over the Grand Canyon - we're able to piece together at an entire ancient ecosystem."

Mussini and colleagues from the US located the fossils during a 2023 expedition along the Colorado River, which began carving the Grand Canyon in what is now Arizona between five and six million years ago.

"Surprisingly, we haven't had much of a Cambrian fossil record of this kind from the Grand Canyon before - there have been finds of things like trilobites and biomineralized fragments, but not much in the way of soft-bodied creatures," said Mussini. "But the geology of the Grand Canyon, which contains lots of fine-grained and easily split mud rocks, suggested to us that it might be just the sort of place where we might be able to find some of these fossils."

The researchers collected several samples of rock and returned them to Cambridge. The fist-sized rocks were first dissolved in a solution of hydrofluoric acid, and the sediment was passed through multiple sieves, releasing thousands of tiny fossils within. None of the animals were preserved in their entirety, but many recognizable structures helped the researchers identify which groups the animals belonged to.

Further examination of the fossils revealed some of the most complex ways animals were evolving during the Cambrian to capture and eat their food. "These were cutting-edge 'technologies' for their time, integrating multiple anatomical parts into high-powered feeding systems," said Mussini.




Many of these fossils are of crustaceans, likely belonging to the group that includes brine shrimp, recognizable by their molar teeth. These tiny creatures had hair-like extensions on triangular grooves around their mouths, and used their hairy limbs to sweep up passing food particles like a conveyer belt. Tiny grooves on their teeth could then grind up their food. The detail on the fossils is such that several plankton-like particles can be seen near the crustaceans' mouths.

Other modern-looking animals from the Cambrian of the Grand Canyon include slug-like molluscs. These animals already had belts or chains of teeth not dissimilar to modern garden snails, which likely helped them scrape algae or bacteria from rocks.

The most unusual creature identified by the researchers is a new species of priapulids, also known as penis or cactus worms, which were widespread during the Cambrian but are nearly extinct today. The Grand Canyon priapulid had hundreds of complex branching teeth, which helped it sweep food particles into its extensible mouth. Due to the size of the fossil and its exotic rows of teeth, the researchers named this new animal Kraytdraco spectatus, after the krayt dragon, a fictional creature from the Star Wars universe.

"We can see from these fossils that Cambrian animals had wide variety of feeding styles used to process their food, some which have modern counterparts, and some that are more exotic," said Mussini.

During the Cambrian, the Grand Canyon was much closer to the equator than it is today, and conditions were perfect for supporting a wide range of life. The depth of the oxygen-rich water, neither too deep or too shallow, allowed a balance between maximizing nutrients or oxygen and reducing wave damage and exposure to UV radiation from the Sun.

This optimum environment made it a great place for evolutionary experimentation. Since food was abundant, animals could afford to take more evolutionary risks to stay ahead of the competition, accelerating the overall pace of evolution and driving the assembly of ecological innovations that still shape the modern biosphere.

"Animals needed to keep ahead of the competition through complex, costly innovations, but the environment allowed them to do that," said Mussini. "In a more resource-starved environment, animals can't afford to make that sort of physiological investment. It's got certain parallels with economics: invest and take risks in times of abundance; save and be conservative in times of scarcity. There's a lot we can learn from tiny animals burrowing in the sea floor 500 million years ago."

The research was supported in part by the US National Science Foundation and the UK Natural and Environment Research Council (NERC), part of UK Research and Innovation (UKRI). Giovanni Mussini is a Bye-Fellow of Magdalene College, Cambridge.
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Unprecedented climate shocks are changing the Great Lakes forever | ScienceDaily
Heat waves and cold spells are part of life on the Great Lakes. But new research from the University of Michigan shows that is true today in a fundamentally different way than it was even 30 years ago.


						
"The appearance of these extreme temperatures is increasing," said Hazem Abdelhady, a postdoctoral research fellow in the U-M School for Environment and Sustainability, or SEAS. "For most lakes, the appearance is up more than 100% compared with before 1998." That timing is significant because it coincides with the 1997-1998 El Nino, which is one of the strongest on record, he added.

To reveal this trend, Abdelhady and his colleagues developed a state-of-the-art approach to modeling the surface temperature of the Great Lakes, which allowed them to study heat waves and cold spells dating back to 1940. The surface water temperature of the Great Lakes plays an important role in the weather, which is an obvious concern for residents, travelers and shipping companies in the region.But the uptick in extreme temperature events could also disrupt ecosystems and economies supported by the lakes in more subtle ways, Abdelhady said.

"These types of events can have huge impacts on the fishing industry, which is a billion-dollar industry, for example," Abdelhady said. Tribal, recreational and commercial fishing in the Great Lakes account for a total value of more than $7 billion annually, according to the Great Lakes Fishery Commission.

While fish can swim to cooler or warmer waters to tolerate gradual temperature changes, the same isn't always true for sudden jumps in either direction, Abdelhady said. Fish eggs are particularly susceptible to abnormal temperature spikes or drops.

Hot and cold streaks can also disrupt the natural mixing and stratifying cycles of the lakes, which affects the health and water quality of lakes that people rely on for recreation and drinking water.

Now that the researchers have revealed these trends on each of the Great Lakes, they're working to build on that to predict future extreme temperature events as the average temperature of the lakes -- and planet -- continue to warm. In studying those events and their connections with global climate phenomena, such as El Ninos and La Ninas, we can better prepare to brace for their impact, Abdelhady said.




"If we can understand these events, we can start thinking about how to protect against them," Abdelahdy said.

The study was conducted through the Cooperative Institute for Great Lakes Research, or CIGLR, and published in Communications Earth & Environment, part of the Nature journal family. The work was supported by the National Science Foundation, its Global Centers program and the National Oceanic and Atmospheric Administration, or NOAA.

Capturing the greatness of the lakes

One of the challenges of this work was the size of the problem itself. Although researchers have developed computer models that can simulate processes in most lakes around the world, the Great Lakes aren't most lakes.

For starters, they're an interconnected system of five lakes. They also contain more than a fifth of the world's fresh surface water. And the length of their shoreline is comparable to that of the U.S.'s entire Atlantic coast -- including the gulf states.

In many regards, the Great Lakes have more in common with coastal oceans than with other lakes, said study coauthor Ayumi Fujisaki-Manome, who is an associate research scientist with SEAS and CIGLR.




"We can't use the traditional, simpler models for the Great Lakes because they really don't do well," Fujisaki-Manome said.

So Abdelhady turned to modeling approaches used to study coastal oceans and tailored them for the Great Lakes. But there was also a data hurdle to overcome in addition to the modeling challenges.

Satellites have enabled routine direct observations of the Great Lakes starting about 45 years ago, Fujisaki-Manome said. But when talking about climate trends and epochs, researchers need to work with longer time periods.

"The great thing with this study is we were able to extend that historical period by almost double," Fujisaki-Manome said.

By working with available observational data and trusted data from global climate simulations, Abdelhady could model Great Lakes temperature data and validate it with confidence back to 1940.

"That's why we use modeling a lot of the time. We want to know about the past or the future or a point in space we can't necessarily get to," said coauthor Drew Groneworld, an associate professor in SEAS and a leader of the Global Center for Climate Change and Transboundary Waters. "With the Great Lakes, we have all three of those."

David Cannon, an assistant research scientist with CIGRL, and Jia Wang, a climatologist and oceanographer with NOAA's Great Lakes Environmental Research Laboratory, also contributed to the study. The study is a perfect example of how collaborations between universities and government science agencies can create a flow of knowledge that benefits the public and the broader research community, Gronewold said.

The team's model is now available for other research groups studying the Great Lakes to explore their questions. For the team at U-M, its next steps are using the model to explore spatial differences across smaller areas of the Great Lakes and using the model to look forward in time.

"I'm very curious if we can anticipate the next big shift or the next big tipping point," Gronewold said. "We didn't anticipate the last one. Nobody predicted that, in 1997, there was going to be a warm-winter El Nino that changed everything."
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Ancient predators and giant amphibians found in African fossil treasure trove | ScienceDaily
An international team of paleontologists has spent more than 15 years excavating and studying fossils from Africa to expand our understanding of the Permian, a period of Earth's history that began 299 million years ago and ended 252 million years ago with our planet's largest and most devastating mass extinction. Led by researchers at the University of Washington and the Field Museum of Natural History, the team is identifying the animals that thrived in southern Pangea -- the planet's single supercontinent at the time -- just before the so-called "Great Dying" wiped out about 70% of terrestrial species, and an even larger fraction of marine ones.


						
"This mass extinction was nothing short of a cataclysm for life on Earth, and changed the course of evolution," said Christian Sidor, a UW professor of biology and curator of vertebrate paleontology at the UW Burke Museum of Natural History & Culture. "But we lack a comprehensive view of which species survived, which didn't, and why. The fossils we have collected in Tanzania and Zambia will give us a more global perspective on this unprecedented period in our planet's natural history."

Sidor and Kenneth Angielczyk, curator of paleomammalogy at the Field Museum, are co-editors of a 14-article series published Aug. 7 in the Journal of Vertebrate Paleontology featuring the team's recent discoveries about the myriad of animals that made Permian Africa their home. These include saber-toothed predators, burrowing foragers and a large, salamander-like creature.

All these finds were excavated in three basins across southern Africa: the Ruhuhu Basin in southern Tanzania, the Luangwa Basin in eastern Zambia and the Mid-Zambezi Basin in southern Zambia. Most were discovered by team members on multiple, month-long excavation trips to the region over the past 17 years. Others were analyses of specimens dug up decades prior that had been stored in museum collections.

"These parts of Zambia and Tanzania contain absolutely beautiful fossils from the Permian," said Sidor. "They are giving us an unprecedented view of life on land leading up to the mass extinction."

Starting in 2007, Sidor and his team, including UW students and postdoctoral researchers, made five trips to the Ruhuhu Basin and four to the Mid-Zambezi and Luangwa basins, all in cooperation with the Tanzanian and Zambian governments. The researchers trekked between field sites miles apart to collect fossils. They stayed in villages or camped in the open -- once waking during the night to the ground-quaking stomps of a nearby elephant herd. All fossils collected by the team will be returned to Tanzania and Zambia after researchers have completed their analyses.

The Permian is the endpoint of what paleontologists call the Paleozoic Era. During this time, animal life -- which evolved first in Earth's oceans -- began to colonize land and complex terrestrial ecosystems developed. By the Permian, a diverse array of amphibian and reptile-like creatures roamed environments ranging from early forests to arid valleys. The end-Permian mass extinction -- whose precise cause scientists are still debating -- obliterated many of these ecosystems and ushered in the Mesozoic Era, which saw the evolution of dinosaurs, as well as the first birds, flowering plants and mammals.




For decades, scientists' best understanding of the Permian, the Great Dying and the start of the Mesozoic came from the Karoo Basin in South Africa, which contains a near-complete fossil record of periods before and after the mass extinction. But beginning in the 1930s, paleontologists realized that basins in Tanzania and Zambia contain fossil records of this time range that are almost as pristine as the Karoo's. The excavation trips by Sidor, Angielczyk and their colleagues represent the largest analysis to date of the region's fossil record from before and after the Great Dying. In 2018, they published a comprehensive analysis of the post-Permian animals of the Ruhuhu and Luangwa basins. These new papers look further back into the Permian.

"The number of specimens we've found in Zambia and Tanzania is so high and their condition is so exquisite that we can make species-level comparisons to what paleontologists have found in South Africa," said Sidor. "I know of no better place on Earth for getting sufficient detail of this time period to make such detailed conclusions and comparisons."

The team's papers describe a number of new species of dicynodonts. These small, burrowing, reptile-like herbivores first evolved in the mid-Permian. By the time of the mass extinction, dicynodonts -- many of whom sported a beak-like snout with two small tusks that likely aided burrowing -- were the dominant plant-eaters on land. The team's findings also include several new species of large, saber-toothed predators called gorgonopsians, as well as a new species of temnospondyl, a large salamander-like amphibian.

"We can now compare two different geographic regions of Pangea and see what was going on both before and after the end-Permian mass extinction," said Sidor. "We can really start to ask questions about who survived and who didn't."

In addition to the UW and the Field Museum, the team includes scientists from the University of Chicago, Loyola University Chicago, Idaho State University, the National Museum of Natural History in Paris, Carleton University, the University of Southern California, the University of the Witwatersrand in South Africa, the Iziko South African Museum, Southern Methodist University, the North Carolina Museum of Natural Sciences, the Museum for Natural History in Berlin, the U.S. Geological Survey, the University of Oklahoma, the National Heritage Conservation Commission in Lusaka, Virginia Tech, and the Chipembele Wildlife Education Center in Mfume, Zambia. Seven of these scientists are former UW postdoctoral researchers, doctoral students or undergraduate students. The research was funded by the U.S. National Science Foundation and the National Geographic Society.
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How cats with dementia could help crack the Alzheimer's puzzle | ScienceDaily
Cats with dementia have brain changes similar to those of people with Alzheimer's disease, offering a valuable model for studying the condition in humans, a study says.


						
Scientists discovered a build-up of the toxic protein amyloid-beta in the brains of cats with the condition - one of the defining features of Alzheimer's disease.

The findings offer a clearer picture of how amyloid-beta may lead to age-related brain dysfunction and memory loss in cats, experts say.

Many older cats develop dementia, leading to behavioral changes such as increased vocalization - or meowing - confusion and disrupted sleep - symptoms similar to those seen in people with Alzheimer's disease.

Scientists at the University of Edinburgh examined the brains of 25 cats of different ages after they had passed away, including those with signs of dementia.

Powerful microscopy images revealed a build-up of amyloid-beta within the synapses - connections between brain cells - of older cats and cats with dementia.

Synapses allow the flow of messages between brain cells and are vital to healthy brain function. Their loss strongly predicts reduced memory and thinking abilities in humans with Alzheimer's disease.




The research team also found evidence that astrocytes and microglia - types of support cells in the brain - engulfed or 'ate' the affected synapses. This process, called synaptic pruning, is important during brain development but can contribute to synapse loss in dementia.

Experts say the findings will not only help to understand and manage dementia in cats but, given their similarities, could also contribute to the development of future treatments for people with Alzheimer's disease.

Scientists studying Alzheimer's disease in the past have relied heavily on genetically modified rodent models. Rodents do not naturally develop dementia, and studying cats with dementia has the potential to advance knowledge and help develop treatments for both cats and people, experts say.

The study, funded by Wellcome and the UK Dementia Research Institute, is published in the journal European Journal of Neuroscience. The research team included scientists from the Universities of Edinburgh and California, UK Dementia Research Institute and Scottish Brain Sciences.

Dr Robert McGeachan, study lead from the University of Edinburgh's Royal (Dick) School of Veterinary Studies, said: "Dementia is a devastating disease -- whether it affects humans, cats, or dogs. Our findings highlight the striking similarities between feline dementia and Alzheimer's disease in people. This opens the door to exploring whether promising new treatments for human Alzheimer's disease could also help our aging pets. Because cats naturally develop these brain changes, they may also offer a more accurate model of the disease than traditional laboratory animals, ultimately benefiting both species and their caregivers."

Professor Danielle Gunn-Moore, Personal Chair of Feline Medicine at the Royal (Dick) School of Veterinary Studies, said: "Feline dementia is so distressing for the cat and for its person. It is by undertaking studies like this that we will understand how best to treat them. This will be wonderful for the cats, their owners, people with Alzheimer's and their loved ones. Feline dementia is the perfect natural model for Alzheimer's, everyone benefits."
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Injectable "skin in a syringe" could heal burns without scars | ScienceDaily
Researchers have created what could be called "skin in a syringe." The gel containing live cells can be 3D printed into a skin transplant, as shown in a study conducted on mice. This technology may lead to new ways to treat burns and severe wounds. The study was led from the Center for Disaster Medicine and Traumatology and Linkoping University in Sweden, and has been published in Advanced Healthcare Materials.


						
As long as we have a healthy skin, we do not give it much thought. However, if we get major wounds or other injuries, it becomes clear that the skin is the body's protection from the outside world. Helping the body restore the skin barrier after a serious burn can therefore be a matter of life and death.

Large burns are often treated by transplanting a thin layer of the top part of the skin, the epidermis. This is basically composed of a single cell type. Transplanting only this part of the skin leads to severe scarring.

Under the epidermis there is a thicker and more advanced layer of skin called the dermis. It has blood vessels, nerves, hair follicles and other structures necessary for skin function and elasticity. However, transplanting also the dermis is rarely an option, as the procedure leaves a wound as large as the wound to be healed.

The trick is to create new skin that does not become scar tissue but a functioning dermis.

"The dermis is so complicated that we can't grow it in a lab. We don't even know what all its components are. That's why we, and many others, think that we could possibly transplant the building blocks and then let the body make the dermis itself," says Johan Junker, researcher at the Swedish Center for Disaster Medicine and Traumatology and docent in plastic surgery at Linkoping University, who led the study published in Advanced Healthcare Materials.

The most common cell type in the dermis, the connective tissue cell or fibroblast, is easy to remove from the body and grow in a lab. The connective tissue cell also has the advantage of being able to develop into more specialized cell types depending on what is needed. The researchers behind the study provide a scaffold by having the cells grow on tiny, porous beads of gelatine, a substance similar to skin collagen. But a liquid containing these beads poured on a wound will not stay there.




The researchers' solution to the problem is mixing the gelatine beads with a gel consisting of another body-specific substance, hyaluronic acid. When the beads and gel are mixed, they are connected using what is known as click chemistry. The result is a gel that, somewhat simplified, can be called skin in a syringe.

"The gel has a special feature that means that it becomes liquid when exposed to light pressure. You can use a syringe to apply it to a wound, for example, and once applied it becomes gel-like again. This also makes it possible to 3D print the gel with the cells in it," says Daniel Aili, professor of molecular physics at Linkoping University, who led the study together with Johan Junker.

In the current study, the researchers 3D-printed small pucks that were placed under the skin of mice. The results point to the potential of this technology to be used to grow the patient's own cells from a minimal skin biopsy, which are then 3D-printed into a graft and applied to the wound.

"We see that the cells survive and it's clear that they produce different substances that are needed to create new dermis. In addition, blood vessels are formed in the grafts, which is important for the tissue to survive in the body. We find this material very promising," says Johan Junker.

Blood vessels are key to a variety of applications for engineered tissue-like materials. Scientists can grow cells in three-dimensional materials that can be used to build organoids, i.e. mini versions of organs. But there is a bottleneck as concerns these tissue models; they lack blood vessels to transport oxygen and nutrients to the cells. This means that there is a limit to how large the structures can get before the cells at the centre die from oxygen and nutrient deficiency.

The LiU researchers may be one step closer to solving the problem of blood vessel supply. In another article, also published in Advanced Healthcare Materials, the researchers describe a method for making threads from materials consisting of 98 per cent water, known as hydrogels.

"The hydrogel threads become quite elastic, so we can tie knots on them. We also show that they can be formed into mini-tubes, which we can pump fluid through or have blood vessel cells grow in," says Daniel Aili.

The mini-tubes, or the perfusable channels as the researchers also call them, open up new possibilities for the development of blood vessels for e.g. organoids.

Lars Kolby, professor of plastic surgery at Sahlgrenska University Hospital in Gothenburg, also participated in the project. The research has received funding from, among others, the Erling-Persson Foundation, the European Research Council (ERC), the Swedish Research Council and the Knut and Alice Wallenberg Foundation.
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The surprising brain chemistry behind instant friendships | ScienceDaily
A new UC Berkeley study shows that the so-called love hormone, oxytocin, is also critical for the formation of friendships.


						
Oxytocin is released in the brain during sex, childbirth, breastfeeding and social interactions and contributes to feelings of attachment, closeness and trust. Never mind that it's also associated with aggression; the hormone is commonly referred to as the "cuddle" or "happy" hormone, and people are encouraged to boost their oxytocin levels for better well-being by touching friends and loved ones, listening to music and exercising.

But recent studies involving the prairie vole have called this love association into question. They've shown that oxytocin, which in the brain acts as a neuromodulator, is not essential for long-term mate bonding, or "social monogamy," or for parenting behavior, though without it, voles take longer to form such bonds.

Scientists focus on prairie voles because, like humans, they form stable and selective relationships. While most studies focus on mate bonds, the Beery lab at UC Berkeley is particularly interested in selective peer relationships, analogous to human friendships. Such studies could shed light on human psychiatric conditions, such as autism and schizophrenia, that interfere with a person's ability to form or maintain social bonds.

"Prairie voles are special because they allow us to get at the neurobiology of friendship and how it's similar to and different from other types of relationships," said Annaliese Beery, a UC Berkeley associate professor of integrative biology and neuroscience and senior author of the study.

Beery and integrative biology graduate student Alexis Black, one of two first authors of the study, found that prairie voles that lack oxytocin receptors take longer than normal voles to form peer relationships. Prairie voles that are close friends typically huddle side by side, groom and even sit on one another.

"Oxytocin seems to be particularly important in the early formation phase of relationships and especially in the selectivity of those relationships: 'I prefer you to this stranger,' for example," Beery said. "The animals that didn't have intact oxytocin signaling took longer to form relationships. And then when we challenged those relationships by making new groups, they lost track of their original partners right away."

The voles, genetically modified in the UC San Francisco laboratory of collaborator and co-author Dr. Devanand Manoli, also lacked the social rewards that normally come from selective attachments -- they didn't work very hard to snuggle up with their friends and were less avoidant of and less aggressive towards strangers.




"In other words, oxytocin is playing a crucial role not so much in how social they are, but more in who they are social with, their selectivity," she said.

Lacking oxytocin receptors also changed the regulation of oxytocin availability and release in the brain, which the group documented using a novel oxytocin nanosensor in collaboration with postdoctoral fellow Natsumi Komatsu and Markita Landry, a UC Berkeley professor of chemical and biomolecular engineering.

"That helped us understand the feedback consequences of lacking this receptor, and how oxytocin signaling was altered in the brain," said Beery.

The study was published Aug. 8 in the journal Current Biology.

What social voles tell us about social humans

Beery has long been interested in social relationships in rodents, focusing primarily on the animals' seldom-studied peer or friendship relationships. While voles are her main focus, she believes studying similar behaviors across multiple species is key to determining what's species-specific versus generalizable across species.




To complement her laboratory research, she has conducted field studies comparing social behavior and oxytocin receptor distribution in the brain within and across species in a group of South American rodents and North American Belding's ground squirrels, which vary in whether or not they live in groups. She also recently began field tests of multiple vole species -- there are about 50 worldwide -- to compare their social behavior.

She suspects that in rodents such as voles, and perhaps in other mammals, the formation of peer relationships may have preceded the evolution of monogamous mating relationships.

"While most rodents prefer to interact with unfamiliar individuals, it turns out that the majority of vole species we've tested in our early trials form peer-partner preferences, which is what we call these selective friendships. So there seems to be this widespread tendency to bond," Beery said. "But only a couple of those species are also monogamous. Someday, I hope to be able to tell you, 'Do selective peer relationships precede the development of monogamy? Is that why monogamy has evolved so many times in this genus?' I think this familiarity preference is deeply rooted."

Beery was a co-author of a 2023 study led by Manoli that threw into question the association of oxytocin with sex and parenting. That study showed that prairie voles unable to respond to oxytocin exhibit the same monogamous mating, attachment and parenting behaviors as regular voles. Those voles had been genetically engineered to have no cellular receptors for oxytocin, and were the same voles used in the current study.

But while oxytocin isn't essential for eventual bond formation, additional studies by the same group published in 2024 showed that these receptor-deficient (or "null mutant") prairie voles took about twice as long as normal voles to establish a relationship with a potential mate.

Interested in how the lack of an oxytocin receptor affects voles' friendship bonds, as opposed to mating bonds, Beery and Black conducted three sets of experiments. In one, they tested how long it took for voles to establish a preference for a partner. Whereas normal voles take about 24 hours of close proximity to form a relationship that makes them choose that partner over a stranger, oxytocin receptor-deficient voles showed no preference in that amount of time, and took up to a week to establish a peer preference.

"Wild-type animals form this incredibly robust preference within one day of co-housing, but the null mutants have no sign of a relationship after 24 hours. After a week, they mostly get there, and the lifetime partners look no different from each other," Beery said. "Our conclusion from that experiment is that oxytocin isn't required to have a relationship, but it's really important in those early phases of a relationship to facilitate it happening quickly and efficiently."

They then put long-term pair-bonded voles in a party-like, mixed-group situation: an enclosure with other voles and many rooms connected by tubes. In such a situation, normal voles would hang out with known friends until they eventually started to socialize with strangers.

"They can all separate, they can all come together, or they can hang out in any combinations that they want," she said. "The wild-type animals keep track of who they know. It's like if I went to a party with a friend, I would stand near that friend for the first part of the party and then I might start to mingle. The voles that lack oxytocin receptors just mixed. It was as if they didn't even have a partner in there with them."

In the third experiment, they tested the strength of both peer and mate bonding by having the voles press levers to get access to either a friend/mate or a stranger.

"Female wild-type voles typically press more to get their partner than to get a stranger, in both peer and mate relationships. The oxytocin receptor deficient mutants also press more to get to their mating partner, but not for peer relationships," Beery said. "That makes sense at some level because we think mate relationships are more rewarding than peer relationships, or at least they depend more on reward-signaling pathways."

Lack of oxytocin signaling thus not only delays the formation of relationships, but also creates deficits in long-term peer relationships.

On the flip side, voles lacking oxytocin receptors were also less aggressive toward strangers and less avoidant of them.

"You can see contributions of oxytocin signaling to both sides of selectivity," Beery said. "On the prosocial side, it's involved in wanting to be with a known friend or peer, while on the antisocial side, it's aiding in rejecting an unfamiliar animal. We've seen effects of oxytocin on both affiliation and aggression in our other studies in prairie voles, and it parallels human findings on a role of oxytocin in in-group/out-group dynamics."

Oxytocin nanosensors

The researchers used a new oxytocin sensor developed in Landry's UC Berkeley lab to determine whether lack of an oxytocin receptor caused increases or decreases in oxytocin release. If oxytocin release increased in these voles, it could potentially interact with a receptor for a similar neuropeptide that is also involved in formation of social relationships, compensating for the absence of oxytocin receptors.

Landry, an associate professor in the departments of chemical and biomolecular engineering, neuroscience, and molecular and cell biology and a co-corresponding author of the paper, created these sensors from carbon nanotubes joined with specific single-stranded DNA sequences selected because they latch onto the oxytocin molecule and fluoresce. Komatsu and Landry found no excess of oxytocin in the voles' brains. In fact, oxytocin was being released in lower amounts from fewer sites in the nucleus accumbens, a key brain region for social reward across species.

Co-authors with Black, Komatsu, Beery, Landry and Manoli are Jiaxuan Zhao, Scarlet Taskey and Nicole Serrano of UC Berkeley, and Ruchira Sharma of UCSF. Beery's work was supported by the National Science Foundation (CAREER award 2239635) and the National Institutes of Health (R01MH132908). Komatsu is now an assistant professor at the University of Illinois.
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AI finds hidden safe zones inside a fusion reactor | ScienceDaily
A public-private partnership between Commonwealth Fusion Systems (CFS), the U.S. Department of Energy's (DOE) Princeton Plasma Physics Laboratory (PPPL) and Oak Ridge National Laboratory has led to a new artificial intelligence (AI) approach that is faster at finding what's known as "magnetic shadows" in a fusion vessel: safe havens protected from the intense heat of the plasma.


						
Known as HEAT-ML, the new AI could lay the foundation for software that significantly speeds up the design of future fusion systems. Such software could also enable good decision-making during fusion operations by adjusting the plasma so that potential problems are thwarted before they start.

"This research shows that you can take an existing code and create an AI surrogate that will speed up your ability to get useful answers, and it opens up interesting avenues in terms of control and scenario planning," said Michael Churchill, co-author of a paper in Fusion Engineering and Design about HEAT-ML and head of digital engineering at PPPL.

Fusion, the reaction that fuels the sun and stars, could provide potentially limitless amounts of electricity on Earth. To harness it, researchers need to overcome key scientific and engineering challenges. One such challenge is handling the intense heat coming from the plasma, which reaches temperatures hotter than the sun's core when confined using magnetic fields in a fusion vessel known as a tokamak. Speeding up the calculations that predict where this heat will hit and what parts of the tokamak will be safe in the shadows of other parts is key to bringing fusion power to the grid.

"The plasma-facing components of the tokamak might come in contact with the plasma, which is very hot and can melt or damage these elements," said Domenica Corona Rivera, an associate research physicist at PPPL and first author on the paper on HEAT-ML. "The worst thing that can happen is that you would have to stop operations."

PPPL amplifies its impact through public-private partnership

HEAT-ML was specifically made to simulate a small part of SPARC: a tokamak currently under construction by CFS. The Massachusetts company hopes to demonstrate net energy gain by 2027, meaning SPARC would generate more energy than it consumes.




Simulating how heat impacts SPARC's interior is central to this goal and a big computing challenge. To break down the challenge into something manageable, the team focused on a section of SPARC where the most intense plasma heat exhaust intersects with the material wall. This particular part of the tokamak, representing 15 tiles near the bottom of the machine, is the part of the machine's exhaust system that will be subjected to the most heat.

To create such a simulation, researchers generate what they call shadow masks. Shadow masks are 3D maps of magnetic shadows, which are specific areas on the surfaces of a fusion system's internal components that are shielded from direct heat. The location of these shadows depends on the shape of the parts inside the tokamak and how they interact with the magnetic field lines that confine the plasma.

Creating simulations to optimize the way fusion systems operate

Originally, an open-source computer program called HEAT, or the Heat flux Engineering Analysis Toolkit, calculated these shadow masks. HEAT was created by CFS Manager Tom Looby during his doctoral work with Matt Reinke, now leader of the SPARC Diagnostic Team, and was first applied on the exhaust system for PPPL's National Spherical Torus Experiment-Upgrade machine.

HEAT-ML traces magnetic field lines from the surface of a component to see if the line intersects other internal parts of the tokamak. If it does, that region is marked as "shadowed." However, tracing these lines and finding where they intersect the detailed 3D machine geometry was a significant bottleneck in the process. It could take around 30 minutes for a single simulation and even longer for some complex geometries.

HEAT-ML overcomes this bottleneck, accelerating the calculations to a few milliseconds. It uses a deep neural network: a type of AI that has hidden layers of mathematical operations and parameters that it applies to the data to learn how to do a specific task by looking for patterns. HEAT-ML's deep neural network was trained using a database of approximately 1,000 SPARC simulations from HEAT to learn how to calculate shadow masks.

HEAT-ML is currently tied to the specific design of SPARC's exhaust system; it only works for that small part of that particular tokamak and is an optional setting in the HEAT code. However, the research team hopes to expand its capabilities to generalize the calculation of shadow masks for exhaust systems of any shape and size, as well as the rest of the plasma-facing components inside a tokamak.

DOE supported this work under contracts DE-AC02-09CH11466 and DE-AC05-00OR22725, and it also received support from CFS.
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Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse | ScienceDaily
A University of Colorado Denver engineer is on the cusp of giving scientists a new tool that can help them turn sci-fi into reality.


						
Imagine a safe gamma ray laser that could eradicate cancer cells without damaging healthy tissue. Or a tool that could help determine if Stephen Hawking's multiverse theory is real by revealing the fabric underlying the universe.

Assistant Professor of Electrical Engineering Aakash Sahai, PhD, has developed a quantum breakthrough that could help those sci-fi ideas develop and has sent a ripple of excitement through the quantum community because of its potential to revolutionize our understanding of physics, chemistry, and medicine. Advanced Quantum Technologies, one of the most impactful journals in the fields of quantum science, materials, and technologies, recognized Sahai's work and featured his study on the cover of its June issue.

"It is very exciting because this technology will open up whole new fields of study and have a direct impact on the world," Sahai said. "In the past, we've had technological breakthroughs that propelled us forward such as the sub-atomic structure leading to lasers, computer chips, and LEDs. This innovation, which is also based on material science, is along the same lines."

How It Works

Sahai has found a way to create extreme electromagnetic fields never before possible in a laboratory. These electromagnetic fields -- created when electrons in materials vibrate and bounce at incredibly high speeds -- power everything from computer chips to super particle colliders that search for evidence of dark matter. Until now, creating fields strong enough for advanced experiments has required huge, expensive facilities. For example, scientists chasing evidence of dark matter use machines like the Large Hadron Collider at CERN, the European Organization for Nuclear Research, in Switzerland. To accommodate the radiofrequency cavities and superconducting magnets needed for accelerating high energy beams, the collider is 16.7 miles long. Running experiments at that scale demands huge resources, is incredibly expensive, and can be highly volatile.

Sahai developed a silicon-based, chip-like material that can withstand high-energy particle beams, manage the energy flow, and allow scientists to access electromagnetic fields created by the oscillations, or vibrations, of the quantum electron gas -- all in a space about the size of your thumb. The rapid movement creates the electromagnetic fields. With Sahai's technique, the material manages the heat flow generated by the oscillation and keeps the sample intact and stable. This gives scientists a way to see activity like never before and opens the possibility of shrinking miles-long colliders into a chip.




"Manipulating such high energy flow while preserving the underlying structure of the material is the breakthrough," said Kalyan Tirumalasetty, a graduate student in Sahai's lab working on the project. "This breakthrough in technology can make a real change in the world. It is about understanding how nature works and using that knowledge to make a positive impact on the world."

The technology and method were designed at CU Denver and tested at SLAC National Accelerator Laboratory, a world-class facility operated by Stanford University and funded by the U.S. Department of Energy.

Applications of this Technology

CU Denver has already applied for and received provisional patents on the technology in the U.S. and internationally. While real-world, practical applications may be years away, the potential to better understand how the universe works, and to thereby improve lives, is what keeps Sahai and Tirumalasetty motivated to spend long hours in the lab and at SLAC.

"Gamma ray lasers could become a reality," Sahai said. "We could get imaging of tissue down to not just the nucleus of cells but down to the nucleus of the underlying atoms. That means scientists and doctors would be able to see what's going on at the nuclear level and that could accelerate our understanding of immense forces that dominate at such small scales while also leading to better medical treatments and cures. Eventually, we could develop gamma ray lasers to modify the nucleus and remove cancer cells at the nano level."

The extreme plasmon technique could also help test a wide range of theories about how our universe works -- from the possibility of a multiverse to exploring the very fabric of our universe. These possibilities excite Tirumalasetty, who once thought of becoming a physicist. "To explore nature and how it works at its fundamental scale, that's very important to me," he said. "But engineers give scientists the tools to do more than understand. And that's ... that's exhilarating."

Next up for the duo is a return to SLAC this summer to keep refining the silicon-chip material and laser technique. Unlike in the movies, developing breakthrough technology can take decades. In fact, some of the foundational work that led to this pivotal moment began in 2018, when Sahai published his first research on antimatter accelerators. "It's going to take a while, but within my lifetime, it is very probable," Sahai said.




About the Researchers

Aakash Sahai holds a PhD in plasma physics from Duke University, a master's degree in electrical engineering from Stanford University, and a master's degree in physics from Indiana University, Bloomington. He is a member of the Electromagnetics, Plasmas and Computation Group in CU Denver's College of Engineering, Design and Computing. Before joining CU Denver in 2018, he worked as a research associate at Imperial College London and held research and development roles in the private sector. Sahai has published more than a dozen articles in peer-reviewed journals and is a frequent speaker at SLAC, CERN, and American Physical Society events. He also serves as a reviewer for several scientific journals.

Kalyan Tirumalasetty is pursuing his doctoral degree in electrical engineering and a master's degree in electrical engineering from CU Denver, and a bachelor of technology degree in electronics and communication engineering from Anurag Engineering College at Jawaharlal Nehru Technological University. During his master's degree, he worked as a research assistant for Sahai to develop this technological setup at SLAC.
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Twice a day, Mars may briefly host water that could support life | ScienceDaily
Due to extreme temperatures and the dryness of Mars, it's thought to be impossible for liquid water to form on the planet's surface, a critical precondition for habitability. The only hope of finding liquid water appears to be in the form of brines, which are liquids with high concentrations of salts that can freeze at much lower temperatures. But the question of whether brines can even form on Mars has yet to be answered.


						
Vincent Chevrier, an associate research professor at the University of Arkansas' Center for Space and Planetary Sciences, has been studying that question for 20 years and now thinks he knows the answer: 'yes they can.'

His case for the existence of liquid brines on Mars was recently published in Nature Communications Earth and Environment.

Chevrier used meteorological data taken from the Viking 2 landing site on Mars combined with computer modeling to determine that brines can develop for a brief period of time during late winter and early spring from melting frost. This challenges the assumption that Mars is entirely devoid of liquid water on the surface and suggests that similar processes may occur in other frost-bearing regions, particularly in the mid-to-high latitudes.

Data from Viking 2, which landed on Mars in 1976, was used because, Chevrier said, "It was the only mission that clearly observed, identified and characterized frost on Mars." Melting frost presents the best chance to find liquid brines on Mars, but there's a catch: frost on Mars tends to sublimate quickly, which means it transitions from a solid to a gas without spending time in a liquid state due to Mars' unique atmospheric conditions.

But by sifting through the Viking 2 data, combined with data from the Mars Climate Database, Chevrier was able to determine that there was a brief window in late winter and early spring when the conditions were right for the formation of brines. Specifically, there is a period of one Martian month (roughly equivalent to two Earth months) where the conditions were ideal at two points during the day: roughly in the early morning and late afternoon.

There is an abundance of salts on Mars, and Chevrier has long speculated that perchlorates would be the most promising salts for brine formation since they have extremely low eutectic temperatures (which is the melting point of a salt-water mixture). Calcium perchlorate brine solidifies at minus 75 degrees Celsius, while Mars has an average surface temperature of minus 50C at the equator, suggesting there could be a zone where calcium perchlorate brine could stay liquid.




Modeling based off known data confirmed that twice a day for a month in late winter and early spring there is a perfect window in which calcium perchlorate brines can form because the temperature hovers right around the sweet spot of minus 75 degC. At other times of day it is either too hot or too cold.

While Chevrier's findings are not slam-dunk proof of brines, they make a strong case for their existence in small amounts on a recurring basis. Even if there were direct evidence of a calcium perchlorate brine detected by a past or future lander, it would not be in large amounts. Calcium perchlorate is only about 1% of the Martian regolith, and the frost that does form on Mars is extremely thin -- far less than a millimeter thick. So it is unlikely to generate much water, certainly not enough to support human life.

But it doesn't mean the planet couldn't have supported life adapted to a much colder, drier planet.

Either way, Chevrier is encouraged to find that brines would form under established conditions and looks forward to further confirmation. He notes in the conclusion of his paper: "The strong correlation between brine formation and seasonal frost cycles highlights specific periods when transient water activity is most likely, which could guide the planning of future astrobiological investigations.

"Robotic landers equipped with in situ hygrometers [for measuring moisture content in air] and chemical sensors could target these seasonal windows to directly detect brine formation and constrain the timescales over which these liquids persist."
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Betelgeuse's hidden companion star found after centuries of searching | ScienceDaily
Betelgeuse is one of the brightest stars in the night sky, and the closest red supergiant to Earth. It has an enormous volume, spanning a radius around 700 times that of the Sun. Despite only being ten million years old, which is considered young by astronomy standards, it's late in its life. Located in the shoulder of the constellation Orion, people have observed Betelgeuse with the naked eye for millennia, noticing that the star changes in brightness over time. Astronomers established that Betelgeuse has a main period of variability of around 400 days and a more extended secondary period of around six years.


						
In 2019 and 2020, there was a steep decrease in Betelgeuse's brightness -- an event referred to as the 'Great Dimming.' The event led some to believe that a supernova death was quickly approaching, but scientists were able to determine the dimming was actually caused by a large cloud of dust ejected from Betelgeuse.

The Great Dimming mystery was solved, but the event sparked a renewed interest in studying Betelgeuse, which brought about new analyses of archival data on the star. One analysis led scientists to propose that the cause of Betelgeuse's six-year variability is the presence of a companion star [1]. But when the Hubble Space Telescope and the Chandra X-Ray Observatory searched for this companion, no detections were made.

<Link to video at the bottom of the page.>

The companion star has now been detected for the first time by a team of astrophysicists led by Steve Howell, a senior research scientist at NASA Ames Research Center. They observed Betelgeuse using a speckle imager called 'Alopeke. 'Alopeke, which means 'fox' in Hawaiian, is funded by the NASA-NSF Exoplanet Observational Research Program (NN-EXPLORE) and is mounted on the Gemini North telescope, one half of the International Gemini Observatory, funded in part by the U.S. National Science Foundation and operated by NSF NOIRLab.

Speckle imaging is an astronomical imaging technique that uses very short exposure times to freeze out the distortions in images caused by Earth's atmosphere. This technique enables high resolution, which, when combined with the light collecting power of Gemini North's 8.1-meter mirror, allowed for Betelgeuse's faint companion to be directly detected.

Analysis of the companion star's light allowed Howell and his team to determine the companion star's characteristics. They found that it is six magnitudes fainter than Betelgeuse in the optical wavelength range, it has an estimated mass of around 1.5 times that of the Sun, and it appears to be an A- or B-type pre-main-sequence star -- a hot, young, blue-white star that has not yet initiated hydrogen burning in its core.




The companion is at a relatively close distance away from the surface of Betelgeuse -- about four times the distance between the Earth and the Sun. This discovery is the first time a close-in stellar companion has been detected orbiting a supergiant star. Even more impressive -- the companion orbits well within Betelgeuse's outer extended atmosphere, proving the incredible resolving abilities of 'Alopeke.

"Gemini North's ability to obtain high angular resolutions and sharp contrasts allowed the companion of Betelgeuse to be directly detected," says Howell. Furthermore, he explains that 'Alopeke did what no other telescope has done before: "Papers that predicted Betelgeuse's companion believed that no one would likely ever be able to image it."

This discovery provides a clearer picture of this red supergiant's life and future death. Betelgeuse and its companion star were likely born at the same time. However, the companion star will have a shortened lifespan as strong tidal forces will cause it to spiral into Betelgeuse and meet its demise, which scientists estimate will occur within the next 10,000 years.

The discovery also helps to explain why similar red supergiant stars might undergo periodic changes in their brightness on the scale of many years. Howell shares his hope for further studies in this area: "This detection was at the very extremes of what can be accomplished with Gemini in terms of high-angular resolution imaging, and it worked. This now opens the door for other observational pursuits of a similar nature."

Martin Still, NSF program director for the International Gemini Observatory adds: "The speckle capabilities provided by the International Gemini Observatory continue to be a spectacular tool, open to all astronomers for a wide range of astronomy applications. Delivering the solution to the Betelgeuse problem that has stood for hundreds of years will stand as an evocative highlight achievement."

Another opportunity to study Betelgeuse's stellar companion will occur in November 2027 when it returns to its furthest separation from Betelgeuse, and thus easiest to detect. Howell and his team look forward to observations of Betelgeuse before and during this event to better constrain the nature of the companion.

Notes
    	Two papers released in 2024 used decades of observations of Betelgeuse from many observers around the world to predict the orbit and location of the companion star (see DOI: 10.3847/1538-4357/ad93c8 and DOI: 10.3847/1538-4357/ad87f4).
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Voyager missed it, but now we know Uranus has a fiery secret | ScienceDaily
A new study led by University of Houston researchers, in collaboration with planetary scientists worldwide, suggests Uranus does have its own internal heat -- an advance that not only informs NASA's future missions but also deepens scientists' understanding of planetary systems, including processes that influence Earth's climate and atmospheric evolution.


						
The discovery resolves a long-standing scientific mystery about the giant planet, because observational analyses from Voyager 2 in 1986 didn't suggest the presence of significant internal heat -- contradicting scientists' understanding of how giant planets form and evolve.

However, using decades of spacecraft observations and computer models, a team of scientists found Uranus releases more heat than it receives from sunlight, said Xinyue Wang, the first author on the paper and a former doctoral student of UH's Department of Earth and Atmospheric Sciences within the College of Natural Sciences and Mathematics.

"This means it's still slowly losing leftover heat from its early history, a key piece of the puzzle that helps us understand its origins and how it has changed over time," she explained.

The paper published July 14 in Geophysical Research Letters, a top journal publication by the American Geophysical Union. The discovery is consistent with an independent study conducted by a research group led by Professor Patrick Irwin at the University of Oxford.

However, Uranus's internal heat is weaker than its other giant counterparts in the solar system, emitting about 12.5% more heat than it absorbs via sunlight. This is lower compared to fluxes of upwards of 100% measured for Jupiter, Saturn and Neptune, said Xun Jiang, co-author and professor in the Department of Earth and Atmospheric Sciences.
"From a scientific perspective, this study helps us better understand Uranus and other giant planets. For future space exploration, I think it strengthens the case for a mission to Uranus."
Xinyue Wang, UH's Department of Earth and Atmospheric Sciences 
It's uncertain why this happened, but researchers said Uranus may have a different interior structure or evolutionary history compared to the other giant planets.




Another notable takeaway from the study was that Uranus's energy levels also change with its long seasons, which last about 20 years. These seasonal changes are likely caused by the planet's off-center orbit and tilted spin, Wang said.

Liming Li, co-author and professor in UH's Department of Physics, said this study could improve planning for NASA's flagship mission to orbit and probe Uranus, an initiative the National Academies of Sciences, Engineering and Medicine classified as its highest priority for the 2023-32 decade.

"From a scientific perspective, this study helps us better understand Uranus and other giant planets," Wang said. "For future space exploration, I think it strengthens the case for a mission to Uranus."

Additionally, the team's methodology provides testable theories and models that could also be applied to explore radiant energy of other planets within and beyond our solar system, Li said. It could even impact technology innovation and climate understanding on Earth.

"By uncovering how Uranus stores and loses heat, we gain valuable insights into the fundamental processes that shape planetary atmospheres, weather systems and climate systems," Li said. "These findings help broaden our perspective on Earth's atmospheric system and the challenges of climate change."
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What if dark matter came from a mirror universe? | ScienceDaily
    	One theory proposes a hidden physical realm with its own versions of particles and forces that gave birth to tiny, stable black hole-like objects that would account for all the dark matter observed today.
    	The other theory explores whether dark matter could be a product of the universe's own expansion, created by quantum radiation near the cosmic horizon during a brief but intense post-inflation phase.
    	Both theories offer testable, self-contained frameworks based on known physics, continuing UC Santa Cruz's legacy of linking particle theory with cosmic-scale phenomena to tackle one of the biggest mysteries in science.

Two recent studies by Professor Stefano Profumo at the University of California, Santa Cruz, propose theories that attempt to answer one of the most fundamental open questions in modern physics: What is the particle nature of dark matter?

Science has produced overwhelming evidence that the mysterious substance that accounts for 80% of all matter in the universe exists. Dark matter's presence explains what binds galaxies together and makes them rotate. Findings such as the large-scale structure of the universe and measurements of the cosmic microwave background also prove that something as-yet undetermined permeates all that darkness.

What remains unknown are the origins of dark matter, and hence, what are its particle properties. Those weighty questions primarily fall to theoretical physicists like Profumo. And in two recent papers, he approaches those questions from different directions, but both centered on the idea that dark matter might have emerged naturally from conditions in the very early universe -- rather than dark matter being an exotic new particle that interacts with ordinary matter in some detectable way.

Shadowy origins

The most recent study, published on July 8, explores whether dark matter could have formed in a hidden sector -- a kind of "mirror world" with its own versions of particles and forces. While completely invisible to humans, this shadow sector would obey many of the same physical laws as the known universe.

The idea draws inspiration from quantum chromodynamics (QCD), the theory that describes how quarks are bound together inside protons and neutrons by the strong nuclear force. UC Santa Cruz has deep roots in this area: Emeritus physics professor Michael Dine helped pioneer theoretical models involving the QCD axion, a leading dark matter candidate, while research professor Abe Seiden contributed to major experimental efforts probing the structure of hadrons -- particles made of quarks -- in high-energy physics experiments.




In Profumo's new work, the strong force is replicated in the dark sector as a confining "dark QCD" theory, with its own particles -- dark quarks and dark gluons -- binding together to form heavy composite particles known as dark baryons. Under certain conditions in the early universe, these dark baryons could become dense and massive enough to collapse under their own gravity into extremely small, stable black holes -- or objects that behave much like black holes.

These black hole-like remnants would be just a few times heavier than the fundamental mass scale of quantum gravity -- known as the 'Planck mass" -- but if produced in the right quantity, they could account for all the dark matter observed today. Because they would interact only through gravity, they would be completely invisible to particle detectors -- yet their presence would shape the universe on the largest scales.

This scenario offers a new, testable framework grounded in well-established physics, while extending UC Santa Cruz's long-standing exploration of how deep theoretical principles might help explain one of the biggest open questions in cosmology.

On the horizon

Profumo's other recent study, published in May, explores whether dark matter might be produced by the universe's expanding "cosmic horizon" -- essentially, the cosmological equivalent of a black hole's event horizon.

This paper asks, if the universe underwent a brief period of accelerated expansion after inflation -- something less extreme than inflation, but still expanding faster than radiation or matter would allow -- could that phase itself have "radiated" particles into existence?




Using principles from quantum field theory in curved spacetime, the paper shows that a wide range of dark matter masses could result from this mechanism, depending on the temperature and duration of this phase. Importantly, Profumo said this doesn't require any assumptions about how the dark matter interacts, only that it is stable and produced gravitationally. The idea is inspired by the way observers near cosmic horizons, like those of a black hole, perceive thermal radiation due to quantum effects.

"Both mechanisms are highly speculative, but they offer self-contained and calculable scenarios that don't rely on conventional particle dark matter models, which are increasingly under pressure from null experimental results," said Profumo, deputy director for theory at the Santa Cruz Institute for Particle Physics.

One could say Profumo wrote the book on the quest to understand the nature of dark matter. His 2017 textbook An Introduction to Particle Dark Matter presents lessons that he personally learned and used in his research work from state-of-the-art techniques that scientists have developed over the years to build and test particle models for dark matter.

The book describes the "paradigm of dark matter" as "one of the key developments at the interface of cosmology and elementary particle physics," and is intended for anyone interested in the microscopic nature of dark matter as it manifests itself in particle physics experiments, cosmological observations, and high-energy astrophysical phenomena.

Connection to UC Santa Cruz

Researchers here have played a key role in cosmology for decades, contributing to the development of the standard Lambda-Cold Dark Matter model -- still the best fit to all cosmological data -- and to the theoretical and observational study of how structure forms in the universe. In addition, UC Santa Cruz has long supported a close interplay between theory and observation, with strengths in particle physics, astrophysics, and early universe cosmology.

Profumo said these recent publications continue in that tradition, exploring ideas that connect the deepest questions in particle physics with the large-scale behavior of the cosmos. "And they do so in a way that remains rooted in known physics -- whether quantum field theory in curved spacetime, or the well-studied properties of SU(N) gauge theories -- while extending them to new frontiers," he said.

Both studies appeared in Physical Review D, the American Physical Society's premier venue for theoretical particle physics.
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Tiny ancient whale with a killer bite found in Australia | ScienceDaily

Scientists at Museums Victoria's Research Institute have described a new species of ancient whale from a 26-million-year-old fossil found near Jan Juc, on Wadawurrung Country, along Victoria's Surf Coast.

The discovery offers remarkable insight into the early evolution of baleen whales - the filter-feeding giants that now cruise our oceans.

Janjucetus dullardi was no ocean giant - it was a fast, sharp-toothed predator about the size of a dolphin. With a short snout, large forward-facing eyes and slicing teeth, it would have been a compact, yet fearsome sight in the warm, shallow seas of ancient Victoria.

The fossil, a partial skull with ear bones and teeth, was discovered in June 2019 by local resident Ross Dullard while walking along the beach. Recognising its scientific significance, Dullard generously donated it to Museums Victoria, where researchers carefully prepared and studied the fossil. In recognition of his contribution, the new species has been named in his honour.

'This kind of public discovery and its reporting to the museum is vital,' said Dr Erich Fitzgerald, senior curator of vertebrate palaeontology at Museums Victoria Research Institute and senior author of the study. 'Ross' discovery has unlocked an entire chapter of whale evolution we've never seen before. It's a reminder that world-changing fossils can be found in your own backyard.'

The research, published on August 12 in the prestigious Zoological Journal of the Linnean Society, identifies Janjucetus dullardi as a juvenile 'baby whale', just over two metres long. Despite its small size, it belonged to a group known as mammalodontids, early whales that lived only during the Oligocene Epoch, around 30 to 23 million years ago.




'It's essentially a little whale with big eyes and a mouth full of sharp, slicing teeth,' said Ruairidh Duncan, PhD student at the Museums Victoria Research Institute and Monash University, and lead author of the study. 'Imagine the shark-like version of a baleen whale - small and deceptively cute, but definitely not harmless.'

This is the third known mammalodontid species from Victoria, and only the fourth found worldwide. It's also the first to preserve both the teeth and inner ear structures in such detail, which are key features for understanding how early whales fed, heard, moved and behaved in the water.

Advanced microCT scanning revealed delicate structures inside the ear bones, including the cochlea, helping scientists explore how Janjucetus dullardi may have sensed its environment, an ability crucial for hunting and navigating the oceans.

'This fossil opens a window into how ancient whales grew and changed, and how evolution shaped their bodies as they adapted to life in the sea,' said Fitzgerald.

The fossil was recovered from the fossil-rich Jan Juc Formation, which dates to a time of global warmth and rising seas. This coastal stretch of Victoria is becoming internationally recognised as a hotspot for early whale evolution.

Understanding how ancient whales adapted to warmer oceans millions of years ago gives scientists valuable clues about how today's marine life might respond to climate change.




'This region was once a cradle for some of the most unusual whales in history, and we're only just beginning to uncover their stories,' said Fitzgerald.

This discovery marks a major milestone in the understanding of early whale evolution and highlights the critical importance of southeast Australia in that story.

'We're entering a new phase of discovery,' said Fitzgerald. 'This region is rewriting the story of how whales came to rule the oceans, with some surprising plot twists!'

The team expects more fossil discoveries from Victoria's coastline in the coming years and is continuing to study newly uncovered fossils, as well as long-unstudied specimens from the region in the Museums Victoria State Collection.

When considering the impact of this remarkable discovery, Lynley Crosswell, CEO and Director of Museums Victoria said: 'The findings demonstrate the power of our collections to unlock stories that change the way we understand life on Earth. Thanks to the generosity of the public and the expertise of our scientists, Museums Victoria Research Institute is making globally significant contributions to evolutionary research. Discoveries like Janjucetus dullardi remind us that our collections are not just about the past - they're shaping the future of science.'
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Global study reveals the surprising habit behind tough decisions | ScienceDaily
An international study surveying people in a dozen countries found that when it comes to making complex decisions, people all over the world tend to reflect on their own, rather than seek advice.


						
Researchers from the University of Waterloo led the new study that surveyed more than 3,500 people from megacities to small Indigenous communities in the Amazon rainforest to learn how they make decisions. This work is the broadest test of decision-style preferences across cultures to date.

The researchers say that by understanding that even in interdependent societies most people prefer to go with the decision made by themselves, irrespective of what others say, can help clarify cross-cultural misunderstandings and realize that we all appear to be juggling similar internal debates.

"Realizing that most of us instinctively 'go it alone' helps explain why we often ignore good counsel, be it for health tips or financial planning, despite mounting evidence that such counsel may help us make wiser decisions," said Dr. Igor Grossmann, professor in the Department of Psychology at Waterloo and first author on the paper. "This knowledge can help us design teamwork better by working with this self-reliant tendency and letting employees reason privately before sharing advice that they might reject."

The study upends the belief that westerners work things out themselves while the rest of the world leans on others. In fact, intuition and self-reflection beat out advice from friends or crowdsourcing in all countries studied. The amount of that preference varied, depending on the level at which a culture values independence or interdependence.

"Our take-home message is that we all look inward first, yet the wisest moves may happen when solo reflections are shared with others," Grossmann said. "What culture does is controls the volume knob, dialing up that inner voice in highly independent societies and softening it somewhat in more interdependent ones."

Nearly 40 authors contributed to this work as part of the Geography of Philosophy Project, which is led by Dr. Edouard Machery, from the University of Pittsburgh.

The study, Decision-making preferences for intuition, deliberation, friends or crowds in independent and interdependent societies, appears in Proceedings of the Royal Society B Biological Sciences.
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Scientists turn grapevine waste into clear, strong films that vanish in days | ScienceDaily
The need for biodegradable packaging material has never been higher.


						
Currently, most packaging is "single use" and is made with plastic materials, derived from nonrenewable sources like crude oil that take hundreds of years to decompose in the environment. On top of this, only 9% of plastic is recycled. This has resulted in the formation of floating piles of plastic garbage in the ocean, called the "Great Pacific Garbage Patch."

But maybe even more concerning is the discovery of micro- and nano-plastics in the environment. Research has found that plastic breaks down into tiny particles, which are being ingested or inhaled by both humans and animals, and are found literally everywhere, including in the human body -- according to recent research studies. Worse, little is known about the long-term health effects of microplastics.

Srinivas Janaswamy is an associate professor in South Dakota State University's Department of Dairy and Food Science. His research has focused on developing value-added products through biowaste and agricultural byproducts. One of the overarching goals of Janaswamy's research is to tackle the plastic waste crisis.

Perhaps the biggest contributor to plastic waste, at least in the United States, is plastic bags, the kind found at most retail stores. These bags, while sometimes recycled, are often only used once and can be found littered throughout the environment.

To address this problem, Janaswamy is working toward developing a plastic-like bag that will decompose in the environment.

"That is my dream," Janaswamy said.




The key ingredient to Janaswamy's work? Cellulose. This biopolymer is the most abundant organic substance on Earth and is found, primarily, in the cell walls of plants. Cellulose, thanks to strong hydrogen bonds and a chain of glucose molecules, gives plants structural strength and rigidity along with other biopolymers such as mannan, xylose, hemicellulose and lignin.

Humans have long used cellulose to create products. Cotton, the material used to make a majority of the world's clothing, is primarily composed of cellulose. Wood is rich in cellulose as well.

In previous research, Janaswamy has extracted cellulose from agricultural products like avocado peels, soyhulls, alfalfa, switchgrass, spent coffee grounds, corncob and banana peels. He uses the extracted cellulose to develop films -- materials that look and feel similar to traditional plastic wrapping.

"By extracting cellulose from agricultural products, value-added products can be created," Janaswamy said.

Each of Janaswamy's films has different characteristics and properties. Some are more transparent than others. Some are stronger. But thanks to a unique collaboration with a fellow SDSU faculty member, Janaswamy may have created his best value-added product yet.

Grapevine canes

Janaswamy had just finished presenting "Ag Biomass - A Holy Grail to Clean up the Plastic Mess" at SDSU's Celebration of Faculty Excellence when he was approached by Anne Fennell, a Distinguished Professor in the Department of Agronomy, Horticulture and Plant Science and fellow College of Agriculture, Food and Environmental Sciences faculty member




After listening to Janaswamy's presentation, Fennell became interested in the research and had an idea. A leading researcher in the study of grapevines, she knew that grapevine canes -- the woody plant material that grapes grow on -- were rich in cellulose. She also knew that grapevine canes were abundant and had limited use after harvest.

"Every year we prune the majority of yearly biomass off the vine," Fennell said. "The pruned canes are either mowed over, composted and reapplied to the soil, or burned in some areas. Research in Australia showed that prunings could be removed from the field in alternate years without effecting soil health. My thought was why not use this for value added films. Several of the materials that Janaswamy previously used had a high-water content, in contrast the winter pruning yields a cellulose-dense material with low water content, making them an abundant ideal material to work with."

Fennell's idea led to a collaboration, and soon Janaswamy was extracting cellulose -- which looks almost like cotton -- from the canes of grapevines. The resulting films were eye-opening.

According to a recent study published in the academic journal Sustainable Food Technology, Janaswamy's grapevine cane films are transparent and strong and biodegrade within 17 days in the soil -- leaving behind no harmful residue.

"High transmittance in packaging films enhances product visibility, making them more attractive to consumers and facilitating easy quality inspection without the need for unsealing," Janaswamy said. "These films demonstrate outstanding potential for food packaging applications."

The grapevine canes were harvested from SDSU's research vineyard. The research team, which includes doctoral candidates Sandeep Paudel and Sumi Regmi, and Sajal Bhattarai, an SDSU graduate and a doctoral candidate at Purdue University, followed a published protocol in developing the films, which includes drying and grinding the canes and extracting the cellulosic residue. The residue was then solubilized and cast onto glass plates to create the films.

Testing revealed the grapevine cane-derived films were actually stronger than traditional plastic bags -- in terms of tensile strength.

"Using underutilized grapevine prunings as a cellulose source for packaging films enhances waste management in the field and addresses the global issue of plastic pollution," Janaswamy said. "Developing eco-friendly films from grapevine cellulose represents a practical approach to sustainability, helping to conserve the environment and its resources and contributing to the circular bioeconomy."

The results of this work move Janaswamy one step closer to his dream of developing a bag made from a plastic-like material that will quickly decompose in the environment.

Funding for this research was provided by the U.S. Department of Agriculture's National Institute of Food and Agriculture and the National Science Foundation. This original story was authored by Addison DeHaven, South Dakota State University.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250812234523.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists discover the pancake secret that makes vegan eggs irresistible | ScienceDaily
As the demand for plant-based meat and dairy options grows, vegan burgers, nuggets, and beverages have been in the spotlight for sustainable protein alternatives. But unlike their meatless burger counterparts, plant-based eggs haven't received the same attention from researchers -- until now.


						
Enter Da Eun Kim, a doctoral student at the University of Illinois Urbana-Champaign, and Brenna Ellison, a professor at Purdue University. Together, they set out to answer a deceptively simple question: What makes someone willing to purchase a vegan egg?

Their new study is one of the first to examine this question. Using an experimental method known as a vignette design, researchers tested how factors such as price, product type, and setting influence people's behavior.

"We wanted to measure the consumer's perception about plant-based eggs," said Kim, who is a graduate student in the Department of Agricultural and Consumer Economics, part of the College of Agricultural, Consumer and Environmental Sciences at Illinois. "A vignette experiment allowed us to create hypothetical scenarios and isolate what consumers really think."

Instead of directly asking people if they would purchase a plant-based egg, the vignette method asked participants to imagine they were about to eat breakfast. This meal would take place either at home or in a restaurant, and consumers had a choice between scrambled eggs or pancakes made with plant-based eggs.

The results were both surprising and informative.

"We expected the setting to be more important, as we thought the novelty of the plant-based egg product would lead people to want to eat it in a restaurant where chefs know how to prepare the product in a way that tastes good," Ellison said. "Surprisingly, the location of where you were eating, whether it be at a restaurant versus at home, didn't have as much of an effect as we imagined."

Additionally, consumers were more likely to purchase plant-based eggs when they were mixed into something familiar, like pancakes, instead of served on their own.




The team also asked participants to rate how plant-based eggs would compare to traditional ones. Unsurprisingly, expected taste and appearance still favor the classic egg. But the plant-based version came out on top for environmental impact and animal welfare. This reflects a broader trend in food science, where ethical motivations are beginning to influence consumer choices.

Does this mean every consumer will want to purchase plant-based eggs? "Probably not," Ellison said. "However, we did find that consumers who had previous experience trying plant-based eggs were more likely to purchase them compared to people without that experience. This suggests that consumers had a positive experience with the product previously."

While familiarity with plant-based eggs is helpful, familiarity with the end product, such as pancakes, may also be key. "Introducing them as an ingredient, especially in a product that consumers are comfortable with, is a way to get people over any 'mental hurdles' associated with trying plant-based eggs," Ellison said.

These results offer a clear message for the industry: give people an easy, tasty, and recognizable way to try something new.

"There are still sensory barriers," Kim said. "I've tried the liquid version that comes in a bottle, like egg whites. The taste was different, but I was surprised the texture was very similar to traditional eggs."

That firsthand experience echoes the study's findings; while taste and texture still matter, many consumers just need a nudge to take the first bite. And the best way to do that may be through a subtle swap in a familiar dish.

While plant-based eggs might not be ready to replace the classic scramble at every breakfast table, they are finding their niche. Science shows that people may not be ready to eat them plain -- but mix them in, make it easy, and meet consumers where they are.
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Cutting sugar won't curb your sweet tooth, scientists say | ScienceDaily
Turns out, your sweet tooth may not be shaped by your diet. Findings from a new randomized controlled trial suggest that eating more sweet-tasting foods doesn't increase someone's preference for sweet tastes.


						
The researchers found that after six months on diets with varying amounts of sweet foods, study participants' preference for sweetness stayed the same, no matter how much sweet-tasting foods they ate.

"We also found that diets with lower or higher dietary sweetness were not associated with changes in energy consumption or body weight," said the study's lead investigator, Kees de Graaf, PhD, emeritus professor in sensory science and eating behavior at the Division of Human Nutrition and Health at Wageningen University in The Netherlands. "Even though many people believe that sweet foods promote higher energy intake, our study showed that sweetness alone isn't to blame for taking in too many calories."

Eva Cad, a doctoral fellow at Wageningen University, will present the findings at NUTRITION 2025, the flagship annual meeting of the American Society for Nutrition.

"Most studies examining the effects of repeated exposure to sweet taste on the liking, or preference, for sweetness have been short-term, covering periods up to one day," said de Graaf. "Without consistent data on the longer-term effects, the basic question of whether or not sweetness preferences are modifiable has been unanswered."

To address this research gap, the investigators conducted a study based on a validated approach to measuring sweet taste preferences using foods and drinks developed especially for the trial and not administered as part of the intervention diets. The rigorous design followed a pre-registered and ethics-approved protocol with strict adherence throughout the trial.

For the study, three groups of about 60 volunteers -- 180 participants total -- were each given diets with mostly sweet, less sweet or a mix of foods. This was done by delivering food and drink packages every two weeks for six months, providing about half of each participant's daily food items. The study participants received daily menus for guidance but could eat as much or as little of the provided foods as they wanted.




The researchers categorized foods based on their sweetness using data from their previous study that measured taste intensity in about 500 commonly eaten Dutch foods. Sweet products included items like jam, milk chocolate, sweetened dairy and sugar-sweetened drinks. Non-sweet items included foods like ham, cheese, peanut butter, humus, salted popcorn and sparkling water.

Each person's preference for sweet taste was tested before the intervention diet began, two times during the diet, directly after the diet ended, and one and four months after people were no longer following the assigned diet. The investigators also looked at total energy and macronutrient intake, dietary intakes during the trial and physiological measures like body weight, body composition and blood markers for the risk of diabetes and cardiovascular diseases, such as glucose, insulin and cholesterol.

To make sure that there were no confounding factors, the carbohydrates, fat and protein composition of the foods and drinks provided to each group were matched. They also randomized people with similar sex, age and body weight to avoid large differences among the groups.

The researchers found that lower exposure to sweet-tasting foods did not lead to shifts in sweet taste preferences, changes in sweet taste perception, changes in food choice or energy intake. Likewise, the group eating more sweet-tasting foods did not experience an increased preference for sweet foods. They also found no association between the amount of sweet foods consumed with changes in body weight or biomarkers for diabetes and cardiovascular disease. After the intervention, the participants naturally returned to baseline levels of sweet food intake at the 1- and 4-month follow-ups.

"This is one of the first studies to measure and adjust sweetness across the whole diet within a realistic range of what people actually consume," said de Graaf. "This matters because some people avoid sweet-tasting foods, believing that regular exposure will increase their preference for sweetness -- but our results show that's not the case."

Next, the researchers would like to repeat the study with children, a group that may still be flexible in forming their taste preferences and eating habits.
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Scientists discover brain layers that get stronger with age | ScienceDaily
The human brain ages less than thought and in layers - at least in the area of the cerebral cortex responsible for the sense of touch. Researchers at DZNE, the University of Magdeburg, and the Hertie Institute for Clinical Brain Research at the University of Tubingen come to this conclusion based on brain scans of young and older adults in addition to studies in mice. Their findings, published in the journal Nature Neuroscience, also provide new insights into how the ability to process sensory information changes with age.


						
The human cerebral cortex is only a few millimeters thick and arranged in numerous folds. This tissue usually becomes thinner with age. "This is a hallmark of aging. It is attributed, among other things, to the loss of neurons. As a result, some abilities deteriorate. In any case, it is generally assumed that less brain volume means reduced function," explains Prof. Esther Kuhn, a neuroscientist at DZNE and the Hertie Institute for Clinical Brain Research. "However, little is known about how exactly the cortex actually ages. This is remarkable, given that many of our daily activities depend on a functioning cortex. That's why we examined the situation with high-resolution brain scans."

A processor for tactile input

Together with colleagues from Tubingen and Magdeburg, Esther Kuhn focused on a part of the cerebral cortex where signals from the tactile sense are processed. This "primary somatosensory cortex" is located on the left and right side of the top of the head and extends along a strip about a finger's width wide towards each ear. "This brain area is relevant for the perception of one's own body and for interacting with the environment," explains the neuroscientist. "When I pick up a key, grasp a door handle or even walk, I constantly need haptic feedback to control my movements. The corresponding stimuli converge in this area and are also processed here."

An unexpected finding

Using magnetic resonance imaging (MRI), the researchers were able to map this area of the cerebral cortex with unprecedented accuracy. To do this, they employed a particularly sensitive scanner with a magnetic field strength of seven Tesla, enabling them to image minute brain structures about the size of a grain of sand. A total of around 60 women and men between the ages of 21 and 80 were examined. "Until now, it had not been considered that the primary somatosensory cortex consists of a stack of several extremely thin layers of tissue, each with its own architecture and function. We have now found that these layers age differently. Although the cerebral cortex becomes thinner overall, some of its layers remain stable or, surprisingly, are even thicker with age. Presumably because they are particularly solicited and thus retain their functionality. We therefore see evidence for neuroplasticity, that is, adaptability, even in senior people."

Stacked architecture

The layered structure of the primary somatosensory cortex also occurs in similar form in other areas of the human brain - and even in other organisms. "From an evolutionary perspective, processing sensory information in this way has apparently proven beneficial," says Kuhn. In the current study, not only the middle layer of the cortex but also the areas above were found to be remarkably resistant to the aging process. The different layers were distinguished based on their content of myelin, a substance essential for the transmission of nerve signals. "The middle layer is effectively the gateway for haptic stimuli. In the layers above, further processing occurs," says Kuhn. "For example, in the case of sensory stimuli from the hand, the upper layers are particularly involved in the interaction between neighboring fingers. This is important when grasping objects. We therefore also did tests on the tactile sensitivity and motor ability of the hand with our study participants. Furthermore, we performed so-called functional MRI scans to capture the function of the middle layer of the cortex, where the signals are received."




Modulated stimuli

Only the deeper layers of the cerebral cortex showed age-related degeneration: they were thinner in older study participants than in younger ones. In the lower layers of the cortex, a process called modulation takes place: tactile signals are amplified or attenuated depending on the context. "This has something to do with concentration and attention," explains Kuhn. "For example, if I'm wearing a ring on my finger, at some point I'll stop feeling it, even though the tactile stimuli are still there. This only reoccurs when I consciously notice the ring again."

What is used is preserved

"The middle and upper layers of the cortex are most directly exposed to external stimuli. They are permanently active because we have constant contact with our environment," Kuhn continues. "The neural circuits in the lower layers are stimulated to a lesser extent, especially in later life. I therefore see our findings as an indication that the brain preserves what is used intensively. That's a feature of neuroplasticity. This is also consistent with our observations regarding a study participant, who was 52 years old. He had to rely on just one arm throughout his life, as he was born with a missing limb. The corresponding middle layer of his cerebral cortex, the one getting sensory inputs, was comparatively thin." In addition, differences in the aging of the brain's layers may explain why some abilities decline with age, while others do less. "Sensorimotor skills that are repeatedly practiced, such as typing on a keyboard, can remain stable for a long time, even in old age," says Kuhn. "However, if there are interfering stimuli, such as a noisy environment, older people usually find such activities particularly difficult. This could be because the functionality of the deep layers of the cortex has deteriorated, the modulation of sensory stimuli thus being impaired."

Evidence for compensation

However, the researchers found evidence that mechanisms in the deep layers of the cerebral cortex counteract age-related functional decline to some extent. "Although the deep layers became thinner with age, their myelin content, surprisingly, increased. In fact, we also observed these effects in studies on mice, which we did for comparison. We then found that the rise in myelin is due to an increase in the number of certain neurons," says Kuhn. "These are known to have a positive effect on the modulation of nerve impulses. They sharpen the signal, so to speak. Apparently, compensatory mechanisms counteract specific cellular degeneration. With regard to prevention, it would be interesting to study whether these mechanisms can be specifically promoted and maintained. In fact, our data from mice suggests that this compensation disappears at a very advanced age."

An optimistic view on aging

"Together, our findings are consistent with the general idea that we can do something good for our brains with appropriate stimulation. I think it's an optimistic notion that we can influence our aging process to a certain degree," says Kuhn. "But of course, everyone has to find their own way to tap into this potential."
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Scientists reversed memory loss by powering the brain's tiny engines | ScienceDaily
Mitochondria, the tiny organelles without which our bodies would be deprived of energy, are gradually revealing their mysteries. In a new study published in Nature Neuroscience, researchers from Inserm and the University of Bordeaux at the NeuroCentre Magendie, in collaboration with researchers from the Universite de Moncton in Canada, have for the first time succeeded in establishing a causal link between mitochondrial dysfunction and the cognitive symptoms associated with neurodegenerative diseases.


						
Thanks to the creation of a specific and unprecedented tool, they succeeded in increasing mitochondrial activity in animal models of neurodegenerative diseases, where they observed an improvement in memory deficit symptoms. While these are only initial results, they open the door to considering mitochondria as a new therapeutic target.

The mitochondrion is a small intracellular organelle that provides the energy needed by the cell to function properly. The brain is one of the most energy-demanding organs, and neurons rely on the energy produced by mitochondria to communicate with one another. Indeed, when mitochondrial activity is impaired, neurons do not have the energy required to function correctly.

Neurodegenerative diseases are characterized by a progressive impairment of neuronal functions leading to the death of brain cells. In Alzheimer's disease, for example, it has been observed that neuronal degeneration, which precedes cell death, is accompanied by impaired mitochondrial activity. However, due to the lack of suitable tools, it has been difficult in the past to determine whether mitochondrial alterations play a causal role in these conditions or are simply a consequence of the pathophysiological process.

In this new study, researchers from Inserm and the Universite de Bordeaux, in collaboration with researchers from the Universite de Moncton in Canada, developed for the first time a tool that allows to temporarily stimulate mitochondrial activity. They hypothesized that if this stimulation led to an improvement of symptoms in animals, this would mean that the impairment of mitochondrial activity precedes the loss of neurons in the context of a neurodegenerative disease.

In previous studies, the research teams already described the specific role of G proteins[1] in the modulation of mitochondrial activity in the brain. In the present paper, the researchers succeeded in generating an artificial receptor, called mitoDreadd-Gs, able to activate G proteins directly in the mitochondria, thereby stimulating mitochondrial activity. The stimulation of mitoDreadd-Gs in the brain led to the normalisation of both mitochondrial activity and memory performance of dementia mouse models.

"This work is the first to establish a cause-and-effect link between mitochondrial dysfunction and symptoms related to neurodegenerative diseases, suggesting that impaired mitochondrial activity could be at the origin of the onset of neuronal degeneration," explains Giovanni Marsicano, Inserm research director and co-senior author of the study.

"These results will need to be extended, but they allow us to better understand the important role of mitochondria in the proper functioning of our brain. Ultimately, the tool we developed could help us identify the molecular and cellular mechanisms responsible for dementia and facilitate the development of effective therapeutic targets," explains Etienne Hebert Chatelain, professor at the Universite de Moncton and co-senior author of the study.

"Our work now consists of trying to measure the effects of continuous stimulation of mitochondrial activity to see whether it impacts the symptoms of neurodegenerative diseases and, ultimately, delays neuronal loss or even prevents it if mitochondrial activity is restored," added Luigi Bellocchio, Inserm researcher and co-senior author of the study.

Notes
    	G-proteins have the specific role of enabling the transfer of information within cells.





					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250811104227.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



The parasite that turns off your body's pain alarm and sneaks in | ScienceDaily

Schistosomiasis is a parasitic infection caused by helminths, a type of worm. Infection occurs during contact with infested water through activities like swimming, washing clothes, and fishing, when larvae penetrate the skin. Surprisingly, the worm often evades detection by the immune system, unlike other bacteria or parasites that typically cause pain, itching, or rashes.

In this new study, researchers from Tulane School of Medicine aimed to find out why the parasitic worm Schistosoma mansoni doesn't cause pain or itching when it penetrates the skin. Their findings show that S. mansoni causes a reduction in the activity of TRPV1+, a protein that sends signals the brain interprets as heat, pain, or itching. As part of pain-sensing in sensory neurons, TRPV1+ regulates immune responses in many scenarios such as infection, allergy, cancer, autoimmunity, and even hair growth.

The researchers found that S. mansoni produces molecules that suppress TRPV1+ to block signals from being sent to the brain, allowing S. mansoni to infect the skin largely undetected. It is likely S. mansoni evolved the molecules that block TRPV1+ to enhance its survival.

"If we identify and isolate the molecules used by helminths to block TRPV1+ activation, it may present a novel alternative to current opioid-based treatments for reducing pain," said Dr. De'Broski R. Herbert, Professor of Immunology at Tulane School of Medicine, who led the study. "The molecules that block TRPV1+ could also be developed into therapeutics that reduce disease severity for individuals suffering from painful inflammatory conditions."

The study also found that TRPV1+ is necessary for initiating host protection against S. mansoni. TRPV1+ activation leads to the rapid mobilization of immune cells, including gd T cells, monocytes, and neutrophils, that induce inflammation. This inflammation plays a crucial role in host resistance to the larval entry into the skin. These findings highlight the importance of neurons that sense pain and itching in successful immune responses

"Identifying the molecules in S. mansoni that block TRPV1+ could inform preventive treatments for schistosomiasis. We envision a topical agent which activates TRPV1+ to prevent infection from contaminated water for individuals at risk of acquiring S. mansoni," said Dr. Herbert.

In this study, mice were infected with S. mansoi and evaluated for their sensitivity to pain as well as the role of TRPV1+ in preventing infection. Researchers next plan to identify the nature of the secreted or surface-associated helminth molecules that are responsible for blocking TRPV1+ activity and specific gd T cell subsets that are responsible for immune responses. The researchers also seek to further understand the neurons that helminths have evolved to suppress.
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What scientists discovered about french fries and diabetes | ScienceDaily
Eating three servings of French fries a week is associated with a 20% increased risk of developing type 2 diabetes, but eating similar amounts of potatoes cooked in other ways -- boiled, baked or mashed -- does not substantially increase the risk, finds a study published by The BMJ on August 6.


						
What's more, replacing any form of potatoes with whole grains was associated with a lower type 2 diabetes risk, but swapping them for white rice was linked to an increased risk, the results show.

Potatoes contain several nutrients including fiber, vitamin C, and magnesium, but they also have a high starch content and therefore a high glycemic index, so have been linked to a higher risk of developing type 2 diabetes.

But neither the preparation method for potatoes nor specific foods that potatoes would replace have been considered, both of which are key to evaluating the overall health impact of potatoes.

To address this, researchers investigated the association between intake of potatoes prepared by different methods (boiled, baked, or mashed versus French fries) and risk of type 2 diabetes. They also looked at the impact on health of replacing potatoes with other major carbohydrates, such as whole grains and rice.

Their findings are based on more than 205,000 health professionals from three large US studies carried out between 1984 and 2021. Participants were free of diabetes, heart disease or cancer and completed detailed food questionnaires every four years.

During almost 40 years of follow up, 22,299 people were diagnosed with type 2 diabetes.




After adjusting for lifestyle and dietary factors related to diabetes risk, the researchers found that for every three weekly servings of total potato, the rate of type 2 diabetes increased by 5% and for every three weekly servings of French fries, the rate increased by 20%. However, similar intake of baked, boiled, or mashed potatoes was not associated with a significantly increased risk.

Replacing three weekly servings of total potato with whole grains lowered the type 2 diabetes rate by 8%. Substituting baked, boiled, or mashed potatoes with whole grains lowered the rate by 4%, and replacing French fries lowered the rate by 19%.

In contrast, replacing total potatoes or baked, boiled, or mashed potatoes with white rice was associated with an increased risk of type 2 diabetes.

This is an observational study so no firm conclusions can be drawn about cause and effect and the researchers can't rule out the possibility that other unmeasured factors may have influenced their results. Most participants were also health professionals of European ancestry, so findings may not apply to other populations.

Nevertheless, they conclude: "Our findings underscore that the association between potato intake and type 2 diabetes risk depends on the specific foods used as replacement. The findings also align with current dietary recommendations that promote the inclusion of whole grains as part of a healthy diet for the prevention of type 2 diabetes."

So, are potatoes back on the plate? Well, it depends, say researchers in a linked editorial, who note that it is important to consider preparation method and replacement food when guiding the public or informing policy.

They point out that with their relatively low environmental impact and their health impact, baked, boiled, or mashed potatoes can be part of a healthy and sustainable diet, though whole grains should remain a priority, but say future studies from more diverse populations that account for both preparation methods and substitution analysis are needed.
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Hubble captures a wild star-birthing storm 160,000 light-years away | ScienceDaily
A scene from a star-forming factory shines in this NASA/ESA Hubble Space Telescope Picture of the Week. This Hubble picture captures incredible details in the dusty clouds in a star-forming region called the Tarantula Nebula. What's possibly the most amazing aspect of this detailed image is that this nebula isn't even in our galaxy. Instead, it's in the Large Magellanic Cloud, a dwarf galaxy that is located about 160,000 light-years away in the constellations Dorado and Mensa.


						
The Large Magellanic Cloud is the largest of the dozens of small satellite galaxies that orbit the Milky Way. The Tarantula Nebula is the largest and brightest star-forming region not just in the Large Magellanic Cloud, but in the entire group of nearby galaxies to which the Milky Way belongs.

The Tarantula Nebula is home to the most massive stars known, some of which are roughly 200 times as massive as our Sun. The scene pictured here is located away from the centre of the nebula, where there is a super star cluster called R136, but very close to a rare type of star called a Wolf-Rayet star. Wolf-Rayet stars are massive stars that have lost their outer shell of hydrogen and are extremely hot and luminous, powering dense and furious stellar winds.

This nebula is a frequent target for Hubble, whose multiwavelength capabilities are critical for capturing sculptural details in the nebula's dusty clouds. The data used to create this image come from an observing program called Scylla, named for a multi-headed sea monster from the Greek myth of Ulysses. The Scylla program was designed to complement another Hubble observing program called ULLYSSES (Ultraviolet Legacy Library of Young Stars as Essential Standards). ULLYSSES targets massive young stars in the Small and Large Magellanic Clouds, while Scylla investigates the structures of gas and dust that surround these stars.
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How NASA's Lunar Trailblazer was lost before reaching the Moon | ScienceDaily
The small satellite was to map lunar water, but operators lost contact with the spacecraft the day after launch and were unable to recover the mission.


						
NASA's Lunar Trailblazer ended its mission to the Moon on July 31. Despite extensive efforts, mission operators were unable to establish two-way communications after losing contact with the spacecraft the day following its Feb. 26 launch.

The mission aimed to produce high-resolution maps of water on the Moon's surface and determine what form the water is in, how much is there, and how it changes over time. The maps would have supported future robotic and human exploration of the Moon as well as commercial interests while also contributing to the understanding of water cycles on airless bodies throughout the solar system.

Lunar Trailblazer shared a ride on the second Intuitive Machines robotic lunar lander mission, IM-2, which lifted off at 7:16 p.m. EST on Feb. 26 aboard a SpaceX Falcon 9 rocket from the agency's Kennedy Space Center in Florida. The small satellite separated as planned from the rocket about 48 minutes after launch to begin its flight to the Moon. Mission operators at Caltech's IPAC in Pasadena established communications with the small spacecraft at 8:13 p.m. EST. Contact was lost the next day.

Without two-way communications, the team was unable to fully diagnose the spacecraft or perform the thruster operations needed to keep Lunar Trailblazer on its flight path.

"At NASA, we undertake high-risk, high-reward missions like Lunar Trailblazer to find revolutionary ways of doing new science," said Nicky Fox, associate administrator, Science Mission Directorate at NASA Headquarters in Washington. "While it was not the outcome we had hoped for, mission experiences like Lunar Trailblazer help us to learn and reduce the risk for future, low-cost small satellites to do innovative science as we prepare for a sustained human presence on the Moon. Thank you to the Lunar Trailblazer team for their dedication in working on and learning from this mission through to the end."

The limited data the mission team had received from Lunar Trailblazer indicated that the spacecraft's solar arrays were not properly oriented toward the Sun, which caused its batteries to become depleted.




For several months, collaborating organizations around the world -- many of which volunteered their assistance -- listened for the spacecraft's radio signal and tracked its position. Ground radar and optical observations indicated that Lunar Trailblazer was in a slow spin as it headed farther into deep space.

"As Lunar Trailblazer drifted far beyond the Moon, our models showed that the solar panels might receive more sunlight, perhaps charging the spacecraft's batteries to a point it could turn on its radio," said Andrew Klesh, Lunar Trailblazer's project systems engineer at NASA's Jet Propulsion Laboratory in Southern California. "The global community's support helped us better understand the spacecraft's spin, pointing, and trajectory. In space exploration, collaboration is critical -- this gave us the best chance to try to regain contact."

However, as time passed, Lunar Trailblazer became too distant to recover as its telecommunications signals would have been too weak for the mission to receive telemetry and to command.

Technological Legacy

The small satellite's High-resolution Volatiles and Minerals Moon Mapper (HVM3) imaging spectrometer was built by JPL to detect and map the locations of water and minerals. The mission's Lunar Thermal Mapper (LTM) instrument was built by the University of Oxford in the United Kingdom and funded by the UK Space Agency to gather temperature data and determine the composition of silicate rocks and soils to improve understanding of why water content varies over time.

"We're immensely disappointed that our spacecraft didn't get to the Moon, but the two science instruments we developed, like the teams we brought together, are world class," said Bethany Ehlmann, the mission's principal investigator at Caltech. "This collective knowledge and the technology developed will cross-pollinate to other projects as the planetary science community continues work to better understand the Moon's water."

Some of that technology will live on in the JPL-built Ultra Compact Imaging Spectrometer for the Moon (UCIS-Moon) instrument that NASA recently selected for a future orbital flight opportunity. The instrument, which has has an identical spectrometer design as HVM3, will provide the Moon's highest spatial resolution data of surface lunar water and minerals.




More About Lunar Trailblazer

Lunar Trailblazer was selected by NASA's SIMPLEx (Small Innovative Missions for Planetary Exploration) competition, which provides opportunities for low-cost science spacecraft to ride-share with selected primary missions. To maintain the lower overall cost, SIMPLEx missions have a higher risk posture and less-stringent requirements for oversight and management. This higher risk acceptance bolsters NASA's portfolio of targeted science missions designed to test pioneering mission approaches.

Caltech, which manages JPL for NASA, led Lunar Trailblazer's science investigation, and Caltech's IPAC led mission operations, which included planning, scheduling, and sequencing of all spacecraft activities. Along with managing Lunar Trailblazer, NASA JPL provided system engineering, mission assurance, the HVM3 instrument, and mission design and navigation. Lockheed Martin Space provided the spacecraft, integrated the flight system, and supported operations under contract with Caltech. The University of Oxford developed and provided the LTM instrument, funded by the UK Space Agency. Lunar Trailblazer, a project of NASA's Lunar Discovery and Exploration Program, was managed by NASA's Planetary Missions Program Office at Marshall Space Flight Center in Huntsville, Alabama, for the agency's Science Mission Directorate in Washington.
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Accidental lab discovery reveals gold's secret chemistry | ScienceDaily
Serendipitously and for the first time, an international research team led by scientists at the U.S. Department of Energy's SLAC National Accelerator Laboratory formed solid binary gold hydride, a compound made exclusively of gold and hydrogen atoms.


						
The researchers were studying how long it takes hydrocarbons, compounds made of carbon and hydrogen, to form diamonds under extremely high pressure and heat. In their experiments at the European XFEL (X-ray Free-Electron Laser) in Germany, the team studied the effect of those extreme conditions in hydrocarbon samples with an embedded gold foil, which was meant to absorb the X-rays and heat the weakly absorbing hydrocarbons. To their surprise, they not only saw the formation of diamonds, but also discovered the formation of gold hydride.

"It was unexpected because gold is typically chemically very boring and unreactive -- that's why we use it as an X-ray absorber in these experiments," said Mungo Frost, staff scientist at SLAC who led the study. "These results suggest there's potentially a lot of new chemistry to be discovered at extreme conditions where the effects of temperature and pressure start competing with conventional chemistry, and you can form these exotic compounds."

The results, published in Angewandte Chemie International Edition, provide a glimpse of how the rules of chemistry change under extreme conditions like those found inside certain planets or hydrogen-fusing stars.

Studying dense hydrogen

In their experiment, the researchers first squeezed their hydrocarbon samples to pressures greater than those within Earth's mantle using a diamond anvil cell. Then, they heated the samples to over 3,500 degrees Fahrenheit by hitting them repeatedly with X-ray pulses from the European XFEL. The team recorded and analyzed how the X-rays scattered off the samples, which allowed them to resolve the structural transformations within.

As expected, the recorded scattering patterns showed that the carbon atoms had formed a diamond structure. But the team also saw unexpected signals that were due to hydrogen atoms reacting with the gold foil to form gold hydride.




Under the extreme conditions created in the study, the researchers found hydrogen to be in a dense, "superionic" state, where the hydrogen atoms flowed freely through the gold's rigid atomic lattice, increasing the conductivity of the gold hydride.

Hydrogen, which is the lightest element of the periodic table, is tricky to study with X-rays because it scatters X-rays only weakly. Here, however, the superionic hydrogen interacted with the much heavier gold atoms, and the team was able to observe hydrogen's impact on how the gold lattice scattered X-rays. "We can use the gold lattice as a witness for what the hydrogen is doing," Mungo said.

The gold hydride offers a way to study dense atomic hydrogen under conditions that might also apply to other situations that are experimentally not directly accessible. For example, dense hydrogen makes up the interiors of certain planets, so studying it in the lab could teach us more about those foreign worlds. It could also provide new insights into nuclear fusion processes inside stars like our sun and help develop technology to harness fusion energy here on Earth.

Exploring new chemistry 

In addition to paving the way for studies of dense hydrogen, the research also offers an avenue for exploring new chemistry. Gold, which is commonly regarded as an unreactive metal, was found to form a stable hydride at extremely high pressure and temperature. In fact, it appears to be only stable at those extreme conditions as when it cools down, the gold and hydrogen separate. The simulations also showed that more hydrogen could fit in the gold lattice at higher pressure.
"These results suggest there's potentially a lot of new chemistry to be discovered at extreme conditions where the effects of temperature and pressure start competing with conventional chemistry, and you can form these exotic compounds." Mungo Frost SLAC staff scientist
The simulation framework could also be extended beyond gold hydride. "It's important that we can experimentally produce and model these states under these extreme conditions," said Siegfried Glenzer, High Energy Density Division director and professor for photon science at SLAC and the study's principal investigator. "These simulation tools could be applied to model other exotic material properties in extreme conditions."

The team also included researchers from Rostock University, DESY, European XFEL, Helmholtz-Zentrum Dresden-Rossendorf, Frankfurt University and Bayreuth University, all in Germany; the University of Edinburgh, UK; the Carnegie Institution for Science, Stanford University and the Stanford Institute for Materials and Energy Sciences (SIMES). Parts of this work were supported by the DOE Office of Science.
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From lead to gold in a flash at the Large Hadron Collider | ScienceDaily
Nuclear physicists working at the Large Hadron Collider recently made headlines by achieving the centuries-old dream of alchemists (and nightmare of precious-metals investors): They transformed lead into gold.


						
At least for a fraction of a second. The scientists reported their results in Physical Reviews.

The accomplishment at the Large Hadron Collider, the 17-mile particle accelerator buried under the French-Swiss border, happened within a sophisticated and sensitive detector called ALICE, a scientific instrument roughly the size of a McMansion.

It was scientists from the University of Kansas, working on the ALICE experiment, who developed the technique that tracked "ultra-peripheral" collisions between protons and ions that made gold in the LHC.

"Usually in collider experiments, we make the particles crash into each other to produce lots of debris," said Daniel Tapia Takaki, professor of physics and leader of KU's group at ALICE. "But in ultra-peripheral collisions, we're interested in what happens when the particles don't hit each other. These are near misses. The ions pass close enough to interact -- but without touching. There's no physical overlap."

The ions racing around the LHC tunnel are heavy nuclei with many protons, each generating powerful electric fields. When accelerated, these charged ions emit photons -- they shine light.

"When you accelerate an electric charge to near light speeds, it starts shining," Tapia Takaki said. "One ion can shine light that essentially takes a picture of the other. When that light is energetic enough, it can probe deep inside the other nucleus, like a high-energy flashbulb."

The KU researcher said during these UPC "flashes" surprising interactions can occur, including the rate event that sparked worldwide attention.




"Sometimes, the photons from both ions interact with each other -- what we call photon-photon collisions," he said. "These events are incredibly clean, with almost nothing else produced. They contrast with typical collisions where we see sprays of particles flying everywhere."

However, the ALICE detector and the LHC were designed to collect data on head-on collisions that result in messy sprays of particles.

"These clean interactions were hard to detect with earlier setups," Tapia Takaki said. "Our group at KU pioneered new techniques to study them. We built up this expertise years ago when it was not a popular subject."

These methods allowed for the news-making discovery that the LHC team transmuted lead into gold momentarily via ultra-peripheral collisions where lead ions lose three protons (turning the speck of lead into a gold speck) for a fraction of a second.

Tapia Takaki's KU co-authors on the paper are graduate student Anna Binoy; graduate student Amrit Gautam; postdoctoral researcher Tommaso Isidori; postdoctoral research assistant Anisa Khatun; and research scientist Nicola Minafra.

The KU team at the LHC ALICE experiment plans to continue studying the ultra-peripheral collisions. Tapia Takaki said that while the creation of gold fascinated the public, the potential of understanding the interactions goes deeper.




"This light is so energetic, it can knock protons out of the nucleus," he said. "Sometimes one, sometimes two, three or even four protons. We can see these ejected protons directly with our detectors."

Each proton removed changes the elements: One gives thallium, two gives mercury, three gives gold.

"These new nuclei are very short-lived," he said. "They decay quickly, but not always immediately. Sometimes they travel along the beamline and hit parts of the collider -- triggering safety systems."

That's why this research matters beyond the headlines.

"With proposals for future colliders even larger than the LHC -- some up to 100 kilometers in Europe and China -- you need to understand these nuclear byproducts," Tapia Takaki said. "This 'alchemy' may be crucial for designing the next generation of machines."

This work was supported by the U.S. Department of Energy Office of Science, Office of Nuclear Physics.
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Gold survives impossible heat, defying physics limits | ScienceDaily
Scientists have simultaneously broken a temperature record, overturned a long-held theory and utilized a new laser spectroscopy method for dense plasmas in a groundbreaking article published on July 23 in the journal Nature.


						
In their research article, "Superheating gold beyond the predicted entropy catastrophe threshold," physicists revealed they were able to heat gold to over 19,000 Kelvin (33,740 degrees Fahrenheit), over 14 times its melting point, without it losing its solid, crystalline structure.

"This is possibly the hottest crystalline material ever recorded," Thomas White, lead author and Clemons-Magee Endowed Professor in Physics at the University of Nevada, Reno said.

This result overturns the long-held theoretical limit known as the entropy catastrophe. The entropy catastrophe theory states that solids cannot remain stable above approximately three times their melting temperature without spontaneously melting. The melting point of gold, 1,337 Kelvin (1,947 degrees Fahrenheit), was far more than tripled in this experiment utilizing an extremely powerful laser at Stanford University's SLAC National Accelerator Laboratory.

"I was expecting the gold to heat quite significantly before melting, but I wasn't expecting a fourteen-fold temperature increase," White said.

To heat the gold, researchers at the University of Nevada, Reno, SLAC National Accelerator Laboratory, the University of Oxford, Queen's University Belfast, the European XFEL and the University of Warwick designed an experiment to heat a thin gold foil using a laser fired for 50 quadrillionths of a second (one millionth of a billionth). The speed with which the gold was heated seems to be the reason the gold remained solid. The findings suggest that the limit of superheating solids may be far higher - or nonexistent - if heating occurs quickly enough. The new methods used in this study open the field of high energy density physics to more exploration, including in areas of planetary physics and fusion energy research.

White and his team expected that the gold would melt at its melting point, but to measure the temperature inside the gold foil, they would need a very special thermometer.




"We used the Linac Coherent Light Source, a 3-kilometer-long X-ray laser at SLAC, as essentially the world's largest thermometer," White said. "This allowed us to measure the temperature inside the dense plasma for the first time, something that hasn't been possible before."

"I'm incredibly grateful for the opportunity to contribute to such cutting-edge science using billion-dollar experimental platforms alongside world-class collaborators." -- Doctoral student Travis Griffin

"This development paves the way for temperature diagnostics across a broad range of high-energy-density environments," Bob Nagler, staff scientist at SLAC and coauthor on the paper, said. "In particular, it offers the only direct method currently available for probing the temperature of warm dense states encountered during the implosion phase of inertial fusion energy experiments. As such, it is poised to make a transformative contribution to our understanding and control of fusion-relevant plasma conditions."

Along with the experimental designers, the research article is the result of a decade of work and collaboration between Columbia University, Princeton University, the University of Padova and the University of California, Merced.

"It's extremely exciting to have these results out in the world, and I'm really looking forward to seeing what strides we can make in the field with these new methods," White said.

The research, funded by the National Nuclear Security Administration, will open new doors in studies of superheated materials.




"The National Nuclear Security Administrations' Academics Program is a proud supporter of the groundbreaking innovation and continued learning that Dr. White and his team are leading for furthering future critical research areas beneficial to the Nuclear Security Enterprise," Jahleel Hudson, director at the Techology and Partnerships Office of the NNSA said.

White and his colleagues returned to the Linac Coherent Light Source in July to measure the temperature inside hot compressed iron and are using those results to gain insights into the interiors of planets.

Several of White's graduate students and one undergraduate student were coauthors on the study, including doctoral student Travis Griffin, undergraduate student Hunter Stramel, Daniel Haden, a former postdoctoral scholar in White's lab, Jacob Molina, a former undergraduate student currently pursuing his doctoral degree at Princeton University and Landon Morrison, a former undergraduate student pursuing his master's degree at the University of Oxford. Jeremy Iratcabal, research assistant professor in the Department of Physics, was also a coauthor on the paper.

"I'm incredibly grateful for the opportunity to contribute to such cutting-edge science using billion-dollar experimental platforms alongside world-class collaborators," Griffin said. "This discovery highlights the power of this technique, and I'm excited by the possibilities it opens for the future of high-energy-density physics and fusion research. After graduation, I'll be continuing this work as a staff scientist at the European XFEL."
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Tiny gold "super atoms" could spark a quantum revolution | ScienceDaily
The efficiency of quantum computers, sensors and other applications often relies on the properties of electrons, including how they are spinning. One of the most accurate systems for high performance quantum applications relies on tapping into the spin properties of electrons of atoms trapped in a gas, but these systems are difficult to scale up for use in larger quantum devices like quantum computers. Now, a team of researchers from Penn State and Colorado State has demonstrated how a gold cluster can mimic these gaseous, trapped atoms, allowing scientists to take advantage of these spin properties in a system that can be easily scaled up.


						
"For the first time, we show that gold nanoclusters have the same key spin properties as the current state-of-the-art methods for quantum information systems," said Ken Knappenberger, department head and professor of chemistry in the Penn State Eberly College of Science and leader of the research team. "Excitingly, we can also manipulate an important property called spin polarization in these clusters, which is usually fixed in a material. These clusters can be easily synthesized in relatively large quantities, making this work a promising proof-of-concept that gold clusters could be used to support a variety of quantum applications."

Two papers describing the gold clusters and confirming their spin properties appeared in ACS Central Science, ACS Central Science and The Journal of Physical Chemistry Letters.

"An electron's spin not only influences important chemical reactions, but also quantum applications like computation and sensing," said Nate Smith, graduate student in chemistry in the Penn State Eberly College of Science and first author of one of the papers. "The direction an electron spins and its alignment with respect to other electrons in the system can directly impact the accuracy and longevity of quantum information systems."

Much like the Earth spins around its axis, which is tilted with respect to the sun, an electron can spin around its axis, which can be tilted with respect to its nucleus. But unlike Earth, an electron can spin clockwise or counterclockwise. When many electrons in a material are spinning in the same direction and their tilts are aligned, the electrons are considered correlated, and the material is said to have a high degree of spin polarization.

"Materials with electrons that are highly correlated, with a high degree of spin polarization, can maintain this correlation for a much longer time, and thus remain accurate for much longer," Smith said.

The current state-of-the-art system for high accuracy and low error in quantum information systems involve trapped atomic ions -- atoms with an electric charge -- in a gaseous state. This system allows electrons to be excited to different energy levels, called Rydberg states, which have very specific spin polarizations that can last for a long period of time. It also allows for the superposition of electrons, with electrons existing in multiple states simultaneously until they are measured, which is a key property for quantum systems.




"These trapped gaseous ions are by nature dilute, which makes them very difficult to scale up," Knappenberger said. "The condensed phase required for a solid material, by definition, packs atoms together, losing that dilute nature. So, scaling up provides all the right electronic ingredients, but these systems become very sensitive to interference from the environment. The environment basically scrambles all the information that you encoded into the system, so the rate of error becomes very high. In this study, we found that gold clusters can mimic all the best properties of the trapped gaseous ions with the benefit of scalability."

Scientists have heavily studied gold nanostructures for their potential use in optical technology, sensing, therapeutics and to speed up chemical reactions, but less is known about their magnetic and spin-dependent properties. In the current studies, the researchers specifically explored monolayer-protected clusters, which have a core of gold and are surrounded by other molecules called ligands. The researchers can precisely control the construction of these clusters and can synthesize relatively large amounts at one time.

"These clusters are referred to as super atoms, because their electronic character is like that of an atom, and now we know their spin properties are also similar," Smith said. "We identified 19 distinguishable and unique Rydberg-like spin-polarized states that mimic the super-positions that we could do in the trapped, gas-phase dilute ions. This means the clusters have the key properties needed to carry out spin-based operations."

The researchers determined the spin polarization of the gold clusters using a similar method used with traditional atoms. While one type of gold cluster had 7% spin polarization, a cluster with different a ligand approached 40% spin polarization, which Knappenberger said is competitive with some of the leading two-dimensional quantum materials.

"This tells us that the spin properties of the electron are intimately related to the vibrations of the ligands," Knappenberger said. "Traditionally, quantum materials have a fixed value of spin polarization that cannot be significantly changed, but our results suggest we can modify the ligand of these gold clusters to tune this property widely."

The research team plans to explore how different structures within the ligands impact spin polarization and how they could be manipulated to fine tune spin properties.

"The quantum field is generally dominated by researchers in physics and materials science, and here we see the opportunity for chemists to use our synthesis skills to design materials with tunable results," Knappenberger said. "This is a new frontier in quantum information science."

In addition to Smith and Knappenberger, the research team includes Juniper Foxley, graduate student in chemistry at Penn State; Patrick Herbert, who earned a doctoral degree in chemistry at Penn State in 2019; Jane Knappenberger, researcher in the Penn State Eberly College of Science; as well as Marcus Tofanelli and Christopher Ackerson at Colorado State

Funding from the Air Force Office of Scientific Research and the U.S. National Science Foundation supported this research.
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Scientists capture the secret quantum dance of atoms for the first time | ScienceDaily
Most of us find it difficult to grasp the quantum world: According to Heisenberg's uncertainty principle, it's like observing a dance without being able to see simultaneously exactly where someone is dancing and how fast they're moving - you always must choose to focus on one. And yet, this quantum dance is far from chaotic; the dancers follow a strict choreography. In molecules, this strange behavior has another consequence: Even if a molecule should be completely frozen at absolute zero, it never truly comes to rest. The atoms it is made of perform a constant, never-ending quiet dance driven by so-called zero-point energy.


						
First direct measurement of correlated zero-point motion 

For a long time, these patterned zero-point movements were considered impossible to measure directly. However, scientists at Goethe University Frankfurt and partner institutions have now succeeded in doing precisely that at the world's largest X-ray laser, the European XFEL in Hamburg, Germany. They captured the "dance of the atoms" by shining a "spotlight" on individual molecules and taking snapshots of their atoms - revealing each atom's precise choreography.

Professor Till Jahnke from the Institute for Nuclear Physics at Goethe University Frankfurt and the Max Planck Institute for Nuclear Physics in Heidelberg explains: "The exciting thing about our work is that we were able to see that the atoms don't just vibrate individually, but that they vibrate in a coupled manner, following fixed patterns. We directly measured this behavior for the first time in individual medium-sized molecules that were also in their lowest energy state. This zero-point motion is a purely quantum mechanical phenomenon that cannot be explained classically." Instead of choreography, physicists speak of vibrational modes. While the motion patterns of molecules with two or three atoms are fairly easy to follow, it quickly becomes complex with medium-sized molecules - like the studied iodopyridine, which consists of eleven atoms. Iodopyridine features a whole repertoire of 27 different vibrational modes - from ballet to tango to folk dance.

"This experiment has a long history," says Jahnke. "We originally collected the data in 2019 during a measurement campaign led by Rebecca Boll at the European XFEL, which had an entirely different goal. It wasn't until two years later that we realized we were actually seeing signs of zero-point motion. The breakthrough came through collaboration with our colleagues from theoretical physics from the Center for Free-Electron Laser Science in Hamburg. Benoit Richard and Ludger Inhester, in particular, came up with new analysis methods that elevated our data interpretation to an entirely new level. Looking back, many puzzle pieces had to come together perfectly."

Explosion reveals molecular structure

But how can you capture an image of dancing particles? Using a technique called Coulomb Explosion Imaging, molecules are triggered to undergo a controlled explosion by ultrashort, high-intensity X-ray laser pulses, allowing high-resolution images of their structure to be generated. The X-ray pulse knocks many electrons out of the molecule, causing the atoms - now positively charged - to repel each other and fly apart in a fraction of a trillionth of a second. The fragments are recorded by a special apparatus that measures their time and position of impact, enabling the reconstruction of the molecule's original structure. This COLTRIMS reaction microscope has been developed over the past decades by Goethe University's Atomic Physics group. A version tailored specifically to the European XFEL was built by Dr. Gregor Kastirke during his PhD work. Seeing the device in action is something special, Kastirke says: "Witnessing such groundbreaking results makes me feel a little proud. After all, they only come about through years of preparation and close teamwork."

New insights into the quantum world 

The results provide entirely new insights into quantum phenomena. For the first time, researchers can directly observe the complex patterns of zero-point motion in more complex molecules. These findings demonstrate the potential of the Frankfurt-developed COLTRIMS reaction microscope. "We're constantly improving our method and are already planning the next experiments," says Jahnke. "Our goal is to go beyond the dance of atoms and observe in addition the dance of electrons - a choreography that is significantly faster and also influenced by atomic motion. With our apparatus, we can gradually create real short films of molecular processes - something that was once unimaginable."
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Scientists freeze quantum motion without cooling | ScienceDaily
What are the limits of quantum physics? This is a question that has been researched around the world for decades. If we want to make the properties of the quantum world technically usable, we need to understand whether objects that are significantly larger than atoms and molecules can also exhibit quantum phenomena.


						
For example, small glass spheres with a diameter of one hundred nanometers can be examined - still over a thousand times smaller than a grain of sand, but huge by quantum standards. For years, attempts have been made to show the extent to which such spheres still exhibit quantum properties. A research group at ETH Zurich, with theoretical support from TU Wien (Vienna), has now achieved a breakthrough: they were able to show that the rotational vibrations of such particles behave in accordance with quantum physics, not only when they are cooled to near absolute zero using complex cooling methods, but even at room temperature.

Vibration quanta: only certain wobbles are allowed

"A microscopic particle will always wobble a little," says Carlos Gonzalez-Ballestero from the Institute of Theoretical Physics at TU Wien. "This oscillation depends on the temperature and on how the particle is influenced by its environment."

In everyday life, we assume that any kind of oscillation is possible. The pendulum of a clock, for example, can be swung to any angle, and it can be set into oscillation a little more strongly or a little more weakly - just as you like. In the quantum world, however, things are different: if you look at oscillations with very low energy, you find that there are very specific "oscillation quanta."

There is a minimum vibration, known as the "ground state," a slightly higher vibration that carries a little more energy (the "first excited state"), and so on. There is no state in between, but the particle can exist in a quantum physical combination of different vibration states - this is one of the central concepts of quantum physics.

"It is very difficult to put a nanoparticle into a state where its quantum properties become apparent," says Carlos Gonzalez-Ballestero. "You have to let the particle float in order to isolate it from any interference as much as possible. And normally you also have to ensure extremely low temperatures, close to absolute zero, which is minus 273.15 degrees Celsius."

The rotation freezes, the particle remains hot




ETH Zurich and TU Wien have now developed a technique that allows a very specific aspect of the nanoparticle to be brought into a quantum physical state, even though the particle itself is in a hot, disordered state.

'We use a nanoparticle that is not perfectly round, but slightly elliptical,' explains Carlos Gonzalez-Ballestero. "When you hold such a particle in an electromagnetic field, it starts to rotate. Our question was: Can we see the quantum properties of this rotational vibration? Can we extract energy from this rotational movement until it is mainly in the quantum ground state?'

Laser beams and mirror systems were used for this purpose. 'The laser can either supply energy to the nanoparticle or take energy away from it," explains Carlos Gonzalez-Ballestero. 'By adjusting the mirrors in a suitable way, you can ensure that energy is extracted with a high probability and only added with a low probability. The energy of the rotational movement thus decreases until we approach the quantum ground state.'

To achieve this, however, a number of difficult theoretical problems had to be solved - the quantum noise of the lasers had to be correctly understood and controlled.

Record-breaking quantum purity

Finally, it was actually possible to demonstrate that the rotation can be brought into a state that corresponds almost exclusively to the quantum mechanical ground state. The amazing thing about this is that the nanoparticle has not cooled down - on the contrary, it is actually several hundred degrees hot.

"You have to consider different degrees of freedom separately," explains Carlos Gonzalez-Ballestero. "This allows the energy of the rotational movement to be reduced very effectively without having to reduce the internal thermal energy of the nanoparticle at the same time. Amazingly, the rotation can freeze, so to speak, even though the particle itself has a high temperature."

This made it possible to create a state that is significantly 'purer' in terms of quantum physics than was previously possible with similar particles - even though cooling was not required. "This is a technically astonishingly practical way of pushing the boundaries of quantum physics," says Carlos Gonzalez-Ballestero. "We can now study the quantum properties of objects in a stable and reliable way, which was previously hardly possible."
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This tiny spacecraft could race to a black hole and rewrite physics | ScienceDaily
It sounds like science fiction: a spacecraft, no heavier than a paperclip, propelled by a laser beam and hurtling through space at the speed of light toward a black hole, on a mission to probe the very fabric of space and time and test the laws of physics. But to astrophysicist and black hole expert Cosimo Bambi, the idea is not so far-fetched.


						
Reporting in the Cell Press journal iScience, Bambi outlines the blueprint for turning this interstellar voyage to a black hole into a reality. If successful, this century-long mission could return data from nearby black holes that completely alter our understanding of general relativity and the rules of physics.

"We don't have the technology now," says author Cosimo Bambi of Fudan University in China. "But in 20 or 30 years, we might."

The mission hinges on two key challenges -- finding a black hole close enough to target and developing probes capable of withstanding the journey.

Previous knowledge on how stars evolve suggests that there could be a black hole lurking just 20 to 25 light-years from Earth, but finding it won't be easy, says Bambi. Because black holes don't emit or reflect light, they are virtually invisible to telescopes. Instead, scientists detect and study them based on how they influence nearby stars or distort light.

"There have been new techniques to discover black holes," says Bambi. "I think it's reasonable to expect we could find a nearby one within the next decade."

Once the target is identified, the next hurdle is getting there. Traditional spacecrafts, powered by chemical fuel, are too clunky and slow to make the journey. Bambi points to nanocrafts -- gram-scale probes consisting of a microchip and light sail -- as a possible solution. Earth-based lasers would blast the sail with photons, accelerating the craft to a third of the speed of light.




At that pace, the craft could reach a black hole 20 to 25 light-years away in about 70 years. The data it gathers would take another two decades to get back to Earth, making the total mission duration around 80 to 100 years.

Once the craft is near the black hole, researchers could run experiments to answer some of the most pressing questions in physics. Does a black hole truly have an event horizon, the boundary beyond which not even light can escape its gravitational pull? Do the rules of physics change near a black hole? Does Einstein's theory of general relativity hold under the universe's most extreme conditions?

Bambi notes that the lasers alone would cost around one trillion euros today, and the technology to create a nanocraft does not yet exist. But in 30 years, he says that costs may fall and technology may catch up to these bold ideas.

"It may sound really crazy, and in a sense closer to science fiction," says Bambi. "But people said we'd never detect gravitational waves because they're too weak. We did -- 100 years later. People thought we'd never observe the shadows of black holes. Now, 50 years later, we have images of two."

This work was supported by funding from the National Natural Science Foundation of China.
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Giant Einstein ring reveals one of the Universe's biggest black holes | ScienceDaily
Astronomers have discovered potentially the most massive black hole ever detected.


						
The cosmic behemoth is close to the theoretical upper limit of what is possible in the universe and is 10,000 times heavier than the black hole at the center of our own Milky Way galaxy.

It exists in one of the most massive galaxies ever observed - the Cosmic Horseshoe - which is so big it distorts spacetime and warps the passing light of a background galaxy into a giant horseshoe-shaped Einstein ring.

Such is the enormousness of the ultramassive black hole's size, it equates to 36 billion solar masses, according to a new paper published on August 7 in Monthly Notices of the Royal Astronomical Society.

It is thought that every galaxy in the universe has a supermassive black hole at its center and that bigger galaxies host bigger ones, known as ultramassive black holes.

"This is amongst the top 10 most massive black holes ever discovered, and quite possibly the most massive," said researcher Professor Thomas Collett, of the University of Portsmouth.

"Most of the other black hole mass measurements are indirect and have quite large uncertainties, so we really don't know for sure which is biggest. However, we've got much more certainty about the mass of this black hole thanks to our new method."

Researchers detected the Cosmic Horseshoe black hole using a combination of gravitational lensing and stellar kinematics (the study of the motion of stars within galaxies and the speed and way they move around black holes).




The latter is seen as the gold standard for measuring black hole masses, but doesn't really work outside of the very nearby universe because galaxies appear too small on the sky to resolve the region where a supermassive or ultramassive black hole lies.

Adding in gravitational lensing helped the team "push much further out into the universe," Professor Collett said.

"We detected the effect of the black hole in two ways - it is altering the path that light takes as it travels past the black hole and it is causing the stars in the inner regions of its host galaxy to move extremely quickly (almost 400 km/s).

"By combining these two measurements we can be completely confident that the black hole is real."

Lead researcher, PhD candidate Carlos Melo, of the Universidade Federal do Rio Grande do Sul (UFRGS) in Brazil, added: "This discovery was made for a 'dormant' black hole - one that isn't actively accreting material at the time of observation.

"Its detection relied purely on its immense gravitational pull and the effect it has on its surroundings.




"What is particularly exciting is that this method allows us to detect and measure the mass of these hidden ultramassive black holes across the universe, even when they are completely silent."

The Cosmic Horseshoe black hole is located a long way away from Earth, at a distance of some 5 billion light-years.

"Typically, for such remote systems, black hole mass measurements are only possible when the black hole is active," Melo said. "But those accretion-based estimates often come with significant uncertainties.

"Our approach, combining strong lensing with stellar dynamics, offers a more direct and robust measurement, even for these distant systems."

The discovery is significant because it will help astronomers understand the connection between supermassive black holes and their host galaxies.

"We think the size of both is intimately linked," Professor Collett added, "because when galaxies grow they can funnel matter down onto the central black hole.

"Some of this matter grows the black hole but lots of it shines away in an incredibly bright source called a quasar. These quasars dump huge amounts of energy into their host galaxies, which stops gas clouds condensing into new stars."

Our own galaxy, the Milky Way, hosts a 4 million solar mass black hole. Currently it's not growing fast enough to blast out energy as a quasar but we know it has done in the past, and it may will do again in the future.

The Andromeda Galaxy and our Milky Way are moving together and are expected to merge in about 4.5 billion years, which is the most likely time for our supermassive black hole to become a quasar once again, the researchers say.

An interesting feature of the Cosmic Horseshoe system is that the host galaxy is a so-called fossil group.

Fossil groups are the end state of the most massive gravitationally bound structures in the universe, arising when they have collapsed down to a single extremely massive galaxy, with no bright companions.

"It is likely that all of the supermassive black holes that were originally in the companion galaxies have also now merged to form the ultramassive black hole that we have detected," said Professor Collett.

"So we're seeing the end state of galaxy formation and the end state of black hole formation."

The discovery of the Cosmic Horseshoe black hole was somewhat of a serendipitous discovery. It came about as the researchers were studying the galaxy's dark matter distribution in an attempt to learn more about the mysterious hypothetical substance.

Now that they've realized their new method works for black holes, they hope to use data from the European Space Agency's Euclid space telescope to detect more supermassive black holes and their hosts to help understand how black holes stop galaxies forming stars.
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Scientists uncover hidden brain shortcut to weight loss without the nausea | ScienceDaily
Weight loss and diabetes drugs on the market often do not achieve long-term weight loss for patients. GLP-1 drugs target brain neurons that control appetite but frequently cause side effects. Nausea and vomiting force 70% of patients to stop treatment within a year. Syracuse University chemistry professor Robert Doyle is leading a multidisciplinary team that has identified a different brain target for treating obesity and diabetes, potentially offering weight loss without gastrointestinal distress.


						
Neurons are the most well-known and obvious target in research and drug development for brain conditions. GLP-1 drugs, for example, target brain neurons in the hindbrain involved in appetite control. But researchers are looking beyond neurons to study "support" cells such as glia and astrocytes that could aid appetite reduction.

A collaborative research effort has revealed that support cells play a role in reducing feelings of hunger, although this process has not been studied in-depth.

"We wanted to know whether support cells might produce new peptides or new signaling molecules that might be critical in body weight reduction," says Doyle, a medicinal chemist and the Jack and Laura H. Milton Professor of Chemistry in the College of Arts and Sciences at Syracuse University. Doyle is also a professor of pharmacology and medicine at SUNY Upstate Medical University.

How it works

Think of each brain neuron as a light bulb and support cells as the components that allow the light bulb to brighten, including the wiring, switch and filament.

"All of those supporting parts beyond the light bulb play a role in making the light shine," says Doyle.




The research team discovered that some support cells in the hindbrain naturally produce a molecule named octadecaneuropeptide (ODN), which suppresses appetite. In lab tests, injecting ODN directly into rats' brains made them lose weight and improved how they processed glucose.

However, injecting directly into the brain isn't a practical treatment for people, so researchers created a new version of the molecule named tridecaneuropeptide (TDN). This molecule version could be given to human patients through regular injections akin to today's Ozempic or Zepbound. When tested in obese mice and musk shrews, TDN helped the animals lose weight and respond better to insulin without causing nausea or vomiting.

Marathon shortcut

One goal of the research team is to produce weight loss without aiming new therapeutic molecules at neurons. The new TDN molecule bypasses neurons, taking a shortcut to directly target neurons' downstream support cells, which researchers found also produce appetite suppression. TDN cuts short the "marathon" of chemical reactions and negative side-effects caused by GLP-1 drugs.

"Instead of running a marathon from the very beginning like current drugs do, our targeting downstream pathways in support cells is like starting the race halfway through, reducing the unpleasant side effects many people experience," says Doyle. "If we could hit that downstream process directly, then potentially we wouldn't have to use GLP-1 drugs with their side effects. Or we could reduce their dose, improving the toleration of these drugs. We could trigger weight loss signals that happen later in the pathway more directly."

A new company called CoronationBio has been launched to turn this discovery into a real-world treatment. The company has licensed intellectual property related to ODN derivatives for the treatment of obesity and cardio-metabolic disease from Syracuse University and the University of Pennsylvania, with a focus on translating candidates into the clinic. They're now teaming up with other companies to develop this treatment and aim to start human trials in 2026 or 2027.
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Scientists just found a tiny molecule that could change how we lose weight | ScienceDaily
The obesity rate has more than doubled in the last 30 years, affecting more than one billion people worldwide. This prevalent condition is also linked to other metabolic disorders, including type 2 diabetes, cardiovascular diseases, chronic kidney disease, and cancers. Current treatment options include lifestyle interventions, bariatric surgery, and GLP-1 drugs like Ozempic or Wegovy, but many patients struggle to access or complete these treatments or to maintain their weight loss afterwards.


						
Salk Institute scientists are looking for a new treatment strategy in microproteins, an understudied class of molecules found throughout the body that play roles in both health and disease. In a new study, the researchers screened thousands of fat cell genes using CRISPR gene editing to find dozens of genes that likely code for microproteins -- one of which they confirmed -- that regulate either fat cell proliferation or lipid accumulation.

The findings, published in Proceedings of the National Academy of Sciences on August 7, 2025, identify new microproteins that could potentially serve as drug targets to treat obesity and other metabolic disorders. The study also showcases the value of CRISPR screening in future microprotein discovery.

"CRISPR screening is extremely effective at finding important factors in obesity and metabolism that could become therapeutic targets," says senior author Alan Saghatelian, a professor and holder of the Dr. Frederik Paulsen Chair at Salk. "These new screening technologies are allowing us to reveal a whole new level of biological regulation driven by microproteins. The more we screen, the more disease-associated microproteins we find, and the more potential targets we have for future drug development."

Current obesity and metabolic disorder therapeutics

When our energy consumption exceeds our energy expenditure, fat cells can grow in both size and number. Fat cells store the excess energy in the form of fatty molecules called lipids. But while some excess storage is manageable, too much can cause fat deposits to accumulate around the body -- leading to whole-body inflammation and organ dysfunction.

Many factors regulate this complex energy storage system. The problem is, how do we find them all, and how do we filter for factors that may make good therapeutic candidates?




This has been a longstanding question for Salk scientists. In fact, Salk Professor Ronald Evans has been working on it for decades. Evans is an expert on PPAR gamma, a key regulator of fat cell development and a potent target for treating diabetes. Several drugs have been developed to target PPAR gamma to treat obesity, but they resulted in side effects like weight gain and bone loss. An ideal PPAR gamma-based obesity therapeutic has yet to hit the market.

When PPAR gamma drugs fell short, GLP-1 drugs entered the scene. GLP-1 is a peptide small enough to be considered a microprotein, and it serves as a blood sugar and appetite regulator. But, like PPAR gamma, GLP-1 drugs have their own shortcomings, such as muscle loss and nausea. Nonetheless, the popularity of GLP-1 drugs demonstrates a promising future for microprotein drugs in the obesity therapeutic space.

Saghatelian's team is now searching for the next microprotein therapeutic with new genetic tools that bring microproteins out of the "dark." For many years, long stretches of the genome have been considered "junk" and thus left unexplored. But recent technological advances have allowed scientists to look at these dark sections and find a hidden world of microproteins -- in turn, expanding protein libraries by 10 to 30 percent.

In particular, the Salk team is using innovative CRISPR screening to scour the "dark" for possible microproteins. This approach is enabling the simultaneous discovery of thousands of potential microproteins involved in lipid storage and fat cell biology, accelerating the search for the next PPAR gamma or GLP-1 drug.

How CRISPR screening accelerates the search for microproteins

CRISPR screens work by cutting out genes of interest in cells and observing whether the cell thrives or dies without them. From these results, scientists can determine the importance and function of specific genes. In this case, the Salk team was interested in genes that may code for microproteins involved in fat cell differentiation or proliferation.




"We wanted to know if there was anything we had been missing in all these years of research into the body's metabolic processes," says first author Victor Pai, a postdoctoral researcher in Saghatelian's lab. "And CRISPR allows us to pick out interesting and functional genes that specifically impact lipid accumulation and fat cell development."

This latest research follows up on a prior study from Saghatelian's lab. The previous study identified thousands of potential microproteins by analyzing microprotein-coding RNA strands derived from mouse fat tissues. These microprotein-coding RNA strands were filed away to await investigation into their functions.

The new study first expanded this collection to include additional microproteins identified from a pre-fat cell model. Notably, this new model captures the differentiation process from pre-fat cell to a fully mature fat cell. Next, the researchers screened the cell model with CRISPR to determine how many of these potential microproteins were involved in fat cell differentiation or proliferation.

"We're not the first to screen for microproteins with CRISPR," adds Pai, "but we're the first to look for microproteins involved in fat cell proliferation. This is a huge step for metabolism and obesity research."

Microproteins of interest and next steps

Using their mouse model and CRISPR screening approach, the team identified microproteins that may be involved in fat cell biology. They then narrowed the pool even further with another experiment to create a shortlist of 38 potential microproteins involved in lipid droplet formation -- which indicates increasing fat storage -- during fat cell differentiation.

At this point, the shortlisted microproteins were all still "potential" microproteins. This is because the genetic screening finds genes that may code for microproteins, rather than finding the microproteins themselves. While this approach is a helpful workaround to finding microproteins that are otherwise so small they elude capture, it also means that the screened microproteins require further testing to confirm whether they are functional.

And that's what the Salk team did next. They picked several of the shortlisted microproteins to test and were able to verify one. Pai hypothesizes this new microprotein, called Adipocyte-smORF-1183, influences lipid droplet formation in fat cells (also known as adipocytes).

Verification of Adipocyte-smORF-1183 is an exciting step toward identifying more microproteins involved in lipid accumulation and fat cell regulation in obesity. It also verifies that CRISPR is an effective tool for finding microproteins involved in fat cell biology, obesity, and metabolism.

"That's the goal of research, right?" says Saghatelian. "You keep going. It's a constant process of improvement as we establish better technology and better workflows to enhance discovery and, eventually, therapeutic outcomes down the line."

Next, the researchers will repeat the study with human fat cells. They also hope their success inspires others to use CRISPR screenings to continue bringing microproteins out from the dark -- like Adipocyte-smORF-1183, which until now, was considered an unimportant bit of "junk" DNA.

Further validation or screening of new cell libraries will expand the list of potential drug candidates, setting the stage for the new-and-improved obesity and metabolic disorder therapeutics of the future.

Other authors include Hazel Shan, Cynthia Donaldson, Joan Vaughan, Eduardo V. De Souza, Carolyn O'Connor, and Michelle Liem of Salk; and Antonio Pinto and Jolene Diedrich of Scripps Research Institute.

The work was supported by the National Institutes of Health (F32 DK132927, RC2 DK129961, R01 DK106210, R01 GM102491, RF1 AG086547, NCI Cancer Center P30 014195, S10- OD023689, and S10-OD034268), Ferring Foundation, Clayton Foundation, and Larry and Carol Greenfield Technology Fund.
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A 16-million-year-old amber fossil just revealed the smallest predator ant ever found | ScienceDaily
Wherever there's dirt there's bound to be ants, but one particular group is so adept at blending in with the ground that they hold the name "dirt ant" (Basiceros) all to themselves.


						
Now, an ancient fossil has revealed these elusive ants have seen much more of the planet's dirt throughout their history than scientists previously realized.

In findings published in the Proceedings of the Royal Society B, a team led by New Jersey Institute of Technology (NJIT) biologists has reported the first fossil Basiceros dirt ant recovered from the Caribbean, preserved in 16-million-year-old amber from the Dominican Republic.

Researchers say the fossil adult worker ant -- a newly discovered species notably smaller than its modern relatives, named Basiceros enana  -- now offers direct evidence that the cryptic ant group once inhabited the Caribbean islands before undergoing local extinction sometime during the Miocene epoch (23 to 5.3 million years ago).

"Dirt ants are rare finds in the wild. Finding one today is exciting given how well they stay hidden, but captured in amber, it's like finding a diamond," said Gianpiero Fiorentino, corresponding author of the study and Ph.D. candidate at NJIT's Barden Lab. "This fossil is singularly distinct from all its modern relatives and reshapes the evolutionary history of Basiceros."

Until now, Basiceros ants --  best known for their ability to camouflage themselves in dirt using specialized particle-binding hairs on their bodies -- had only been known to the neotropical rainforests stretching from Costa Rica to Southern Brazil. While the genus includes a total of nine living species today, the unexpected fossil discovery raises new questions about how the ant group reached their present-day habitats.

"Often lineages will have what appear to be fairly straightforward biogeographic histories. If you find a group of animals that only live in South America up to Costa Rica today, you really have no reason to expect that their early relatives lived in the Caribbean," said Phil Barden, the paper's senior author and associate professor of biology at NJIT. "A fossil like this underscores how the distribution of living species can belie the complex evolutionary history of life on our planet."

To explore this long-hidden chapter of Basiceros' history, the team applied advanced imaging and 3D reconstruction techniques at NJIT and Japan's Okinawa Institute of Science and Technology Graduate University to capture Basiceros enana in detail. "The use of Micro-CT scanning really amplified this study, enabling us to capture features that were virtually impossible to see otherwise," Fiorentino explained.




They compared the specimen's physical characteristics with those of all known modern dirt ant species and conducted molecular dating analyses to trace its evolutionary lineage. "Because amber preserves entire organisms in three dimensions, we can extract a ton of data from even a tiny ant," Barden said.

Measuring at 5.13 millimeters long, Basiceros enana is considerably smaller than its modern relatives which can reach nearly 9 millimeters in length, making the Caribbean species the smallest now known across the lineage.

"Our results show that the embiggening of these ants was relatively rapid," explained Fiorentino. "They almost doubled in size in the span of 20 million years. Previous hypotheses suggested that these ants were ancestrally large and shrank over time, so this flips that on its head and really illustrates how important fossils can be to understanding the evolution of a lineage."

However, Basiceros enana also suggests some of the same adaptations that make modern dirt ants nearly invisible to predators and prey in their environment (an ability known as crypsis) were already in place at least 16 million years ago.

These features include two layers of specialized hairs (or setae) for adhering soil and leaf litter particles against their bodies: longer erect "brush hairs" and shorter, appressed "holding hairs" that trap particles against its exoskeleton, or cuticle.

"What this shows is that playing dead and hiding pays off," said Fiorentino. "Uncovering a unique fossil like this helps us understand how long organisms may have been employing this strategy, though the presence of these characteristics does not necessarily guarantee they behaved in this way."

The fossil ant also possesses other distinctive morphological characteristics like today's dirt ants, including an upturned propodeal spine, a trapezoid-like head structure, as well as predatory features such as mandibles with 12 triangular teeth.




Despite these specialized adaptations, the ancient Caribbean dirt ants ultimately vanished from the region during significant ecological changes of the Miocene.

"The presence of Basiceros in Dominican amber suggests ancient land bridges may have provided pathways for these ants to traverse from the mainland to the Caribbean," Barden said. "This fossil is a piece of a larger puzzle that will help us understand why some groups of organisms undergo extinction and others stick it out for millions of years."

"Their extinction could have come down to a loss of available niches or interspecific competition. These ants are predators, and an overall trend that we see from the Caribbean is a loss of predator ant diversity," said Fiorentino. "Over a third of ant genera have gone extinct on the island of modern-day Dominican Republic since the formation of Dominican amber.

"Understanding what has driven this pattern of local extinction is crucial to mitigating modern human-driven extinction and protecting biodiversity."
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Scientists just uncovered three ancient worlds frozen beneath Illinois for 300 million years | ScienceDaily
More than 300 million years ago, during the Carboniferous Period, much of northern Illinois outside Chicago -- including what is now the Mazon Creek ("muh-ZAHN") fossil site -- was alive with ancient creatures thriving in lush, tropical swamps, river deltas and shallow seas.


						
Now, researchers at the University of Missouri's College of Arts and Science are collaborating with geologist Gordon Baird to reanalyze his massive fossil collection from Mazon Creek -- currently housed at the Field Museum in Chicago -- which includes 300,000 siderite concretions from around 350 different localities.

The Mazon Creek fossil beds are renowned for their exceptional preservation of both plants and animals, made possible by their unique geological setting. The fossils are encased in siderite -- an iron carbonate mineral -- forming abundant concretions that have become a treasure trove for scientists and avocational fossil hunters alike.

Thanks to decades of research at Mazon Creek, including foundational fieldwork by Baird and colleagues in the late 1970s, we now have an extraordinary view of life along that ancient coast.

A snapshot of ancient life

Baird's original work at the Mazon Creek fossil site helped distinguish two major faunal assemblages, or groups of animal remains. These assemblages helped scientists understand the ancient environments where the fossils originated. They were a marine assemblage comprised of life in offshore coastal waters, and a mixed assemblage from a river delta along the shoreline, where freshwater organisms and washed-in terrestrial plants and animals were preserved together.

Now, Mizzou's team has confirmed a slightly more nuanced view of Baird's original findings, using modern data analysis techniques coupled with advanced imaging at Mizzou's X-ray Microanalysis Core.




"We found three readily identifiable paleoenvironments, including the unique characteristics of a benthic marine assemblage representing a transitional habitat between the nearshore and offshore zones," said Jim Schiffbauer, Marie M. and Harry L. Smith Endowed Professor of Geological Sciences. "These ancient environments were each dominated by specific groups of animals, for example freshwater animals nearest to shore, jellyfish and sea anemones further offshore, and marine clams and worms in the transitional zone."

The fossils formed during a phase of sea-level rise and flooding of what used to be large coal swamps.

"The different environments affected how quickly and deeply organisms were buried, and in what specific geochemical conditions fossilization may have started," Schiffbauer said. "That, in turn, shaped where certain microbes lived and helped form the minerals that make up the concretions surrounding these fossils today."

Next steps

In current and future research, Schiffbauer and Baird are using this information to create a sedimentological model to show how the Mazon Creek ecosystem connects to the Colchester coal layers below -- where coal mining led to the fossil site's original discovery.

"Given that multiple episodes of rapid coastal drowning events occurred in the U.S. midcontinent during the Carboniferous Period, refinement of information from the Mazon Creek locality will lead to a deeper understanding of similar deposits in other coal basins," said Baird, who is now an emeritus professor at State University of New York at Fredonia.




Mizzou's new collaborative analysis with Baird, colleagues from the private sector and the University of Toronto is the most comprehensive and data-driven picture of what Mazon Creek's ancient ecosystem looked like long ago. This knowledge contributes significantly to our understanding of the Carboniferous Period's biodiversity and paleoecology.

"It offers a real snapshot of the incredible diversity present in the late Carboniferous Period and allows for inferences about the complexity of food chains and how this ecosystem functioned," Schiffbauer said. "Now, we have an unparalleled and statistically supported look at the interconnected terrestrial, estuarine and marine life of the Carboniferous Period."

The study, "283,821 concretions, how do you measure the Mazon Creek? Assessing the paleoenvironmental and taphonomic nature of the Braidwood and Essex assemblages," was published in the journal Paleobiology.

Other co-authors are John Warren Huntley and Tara Selly at Mizzou; Charles Chabica at Northeastern Illinois University; Marc Laflamme at University of Toronto Mississauga; and A. Drew Muscente at Princeton Consultants, Inc.
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Stunning "wonder reptile" discovery rewrites the origins of feathers | ScienceDaily
Body coverings such as hair and feathers have played a central role in evolution. They enabled warm-bloodedness by insulating the body, and were used for courtship, display, deterrence of enemies and, in the case of feathers, flight. Their structure is characterised by longer and more complex skin outgrowths that differ significantly from the simple and flat scales of reptiles. Complex skin outgrowths have previously only been observed in mammals in the form of hair and in birds and their closest fossil relatives, dinosaurs and pterosaurs, in the form of feathers. An international team led by palaeontologists Dr Stephan Spiekman and Prof Dr Rainer Schoch from the State Museum of Natural History Stuttgart, Germany, describes a previously unknown tree-dwelling reptile from the early Middle Triassic in a recent study published in the prestigious journal Nature. The 247-million-year-old reptile 'Mirasaura grauvogeli', whose name means 'Grauvogel's Wonder Reptile', had a dorsal crest with previously unknown, structurally complex appendages growing from its skin with some similarities to feathers. The crest was probably used for display to other members of the same species. The find shows that complex skin structures are not only found in birds and their closest relatives but may predate modern reptiles. This important discovery forces us to reconsider our understanding of reptile evolution.


						
Unique skin structures in early reptiles

The crest of the rather small Mirasaura consists of individual, densely overlapping appendages that each possess a feather-like contour with a narrow central ridge. While real feathers consist of many delicate branched structures called barbs, there is no evidence of such branching in the appendages of Mirasaura. Because of this, the team believes that the structure of the complex, unique skin appendages of Mirasaura evolved largely independently of those of birds.

'The fact that we have discovered such complex skin appendages in such an ancient group of reptiles sheds a new light on their evolution. Mirasaura is even older than the dinosaurs and not closely related to them. Developmental biology studies show that the genetic basis for the growth of complex skin appendages such as feathers probably originated in the Carboniferous period more than 300 million years ago. Mirasaura provides the first direct evidence that such structures actually did form early on in reptile evolution, in groups not closely related to birds and extinct dinosaurs,' says Dr Stephan Spiekman, lead author of the paper and scientist at the State Museum of Natural History in Stuttgart.

Dinosaurs and the origin of feathers

The study marks a turning point in a nearly 30-year trend in palaeontological research that began with the discovery of feathered dinosaurs in China in the late 1990s. Before this time, it was thought that reptiles, including dinosaurs that gave rise to birds, were covered with scales and that only true birds had feathers. As a result, dinosaurs were often depicted as sluggish, scaly animals. This image changed when research started to show that many dinosaurs were much more bird-like than previously thought. The discovery of feathered, non-avian dinosaurs in China caused a wave of new studies that began to blur the lines between scaly, 'cold-blooded' reptiles on the one hand and feathered, 'warm-blooded' birds on the other. Now, it is clear that the story is even more complex.

'Mirasaura grauvogeli shows us how surprising evolution can be and what potential it holds. It repeatedly produces similar structures that are completely independent of each other but also structures that are so different that they can be distinguished. Mirasaura developed an alternative to feathers very early in Earth's history, long before the dinosaurs, which we did not expect and which will stimulate discussion and research,' says Prof. Dr. Rainer Schoch, reptile expert and head of the Palaeontology Department at the State Museum of Natural History in Stuttgart.




Bizarre tree-climbers with bird-like skulls and claws

The latest technologies have been used to study Mirasaura, including synchrotron imaging carried out at the European Synchrotron (ESRF) to reconstruct the skull. This revealed a bird-like shape with a narrow, mostly toothless snout, large forward-facing eye sockets and a large, domed skull. The snout was probably used to extract insects from narrow tree holes. The drepanosauromorphs, to which Mirasaura belongs, are known to palaeontologists as extremely bizarre creatures of the Triassic period. They had grasping forelimbs, sometimes with a huge claw resembling that of a Velociraptor. They had long, barrel-shaped bodies, a long, prehensile tail, and hands that allowed them to grab onto branches like monkeys. Some species even had a hook-shaped claw at the tip of their tail for hanging from branches.

'Drepanosaurs have many ecological adaptations and have only been known to science for a few decades. Mirasaura lived in trees in one of the first forests that emerged after the great mass extinction at the Permian-Triassic boundary. The dorsal crest with a novel skin structure in Mirasaura adds to the range of remarkable adaptations that make this group of reptiles so unique,' says palaeontologist Prof Dr Hans Sues from the National Museum of Natural History, Washington DC, USA who participated in the new research.

Melanosomes and skin structures

A thin, brown film was partially preserved on the crest of Mirasaura. Analyses confirmed the presence of melanosomes, tiny organelles that contain melanin pigments. They are found in most animals, including humans. The researchers compared the shape of the Mirasaura melanosomes with those found in the skin of living reptiles, hair and feathers. 'We know that in modern animals, melanosomes have specific morphologies linked to the tissue where they are found' says Dr Valentina Rossi, a co-author of the study from University College Cork, Ireland, and an expert on fossil melanosome research. 'the melanosomes found in Mirasaura soft tissues are more similar in shape to those found in extant and fossil feathers than melanosomes found in mammalian hair and reptilian skin.'

Grauvogel's 'Wonder Reptile'

Fossil collector Louis Grauvogel began excavating fossils from the Middle Triassicperiod in Alsace in the 1930s. Among his finds were fossils of Mirasaura. Over the years, he amassed an extensive collection, which remained in the Grauvogel family for many years. In 2019, the collection was transferred to the State Museum of Natural History in Stuttgart, where Mirasaura was discovered during further preparation. The fossils are in the palaeontological collection of the State Museum of Natural History Stuttgart.




Mirasaura grauvogeli -- Discovery story:

Local fossil collector Louis Grauvogel began excavating in Alsace, France, in the late 1930s. The fossils he found dated back to the Middle Triassic period, around 247 million years ago, and consisted mainly of plants, insects and other invertebrates. Unknown to Grauvogel at the time, the finds included the remains of Mirasaura. The collection, which was highly regarded by researchers, remained largely in the family's possession. Dr Lea Grauvogel-Stamm, a palaeobotanist and daughter of Louis Grauvogel, dedicated herself to researching and maintaining the collection. Dr. Grauvogel-Stamm is also involved in the study as a co-author. In 2019, the State Museum of Natural History Stuttgart, Germany, agreed with Dr Lea Grauvogel-Stamm to transfer the extensive collection to Stuttgart. There it will be available for research purposes and will also be on display to the public in future exhibitions. During the preparation of fossils from the Grauvogel Collection in Stuttgart, an unusual small reptile with a crest was discovered and further researched. In honour of its discoverer, Louis Grauvogel, the animal was named Mirasaura grauvogeli -- 'Grauvogel's Wonder Reptile'. The fossil is now in the palaeontological collection of the State Museum of Natural History Stuttgart. An interdisciplinary team of palaeontologists wants to further investigate the site where Mirasaura grauvogeli was found to clarify why the skin outgrowths are so well preserved here. Future research will also focus on the ecology, biology and environment of Mirasaura, as well as its interactions with other animals.

The research was funded by the DFG -- Deutsche Forschungsgemeinschaft (German Research Foundation) and the European Research Council -- Consolidator Grant. The State Museum of Natural History Stuttgart was able to acquire the Grauvogel collection several years ago with financial support from the Gesellschaft zur Forderung des Naturkundemuseums Stuttgart e.V., the Cultural Foundation of the German Federal States (Kulturstiftung der Lander) and the Ministry of Science, Research and the Arts Baden-Wurttemberg.
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Scientists just measured how fast glaciers carve the Earth | ScienceDaily
Glaciers carved the deep valleys of Banff, eroded Ontario to deposit the fertile soils of the Prairies and continue to change the Earth's surface. But how fast do glaciers sculpt the landscape?


						
Published on August 7 in Nature Geoscience, University of Victoria (UVic) geographer Sophie Norris and her international team provide the most comprehensive view of how fast glaciers erode, and how they change the landscape. Most importantly, their research also provides an estimate of the rate of contemporary future erosion for more than 180,000 glaciers worldwide.

Using a machine learning-based global analysis, Norris and her research team have worked to predict glacial erosion for 85 per cent of modern glaciers. Their regression equations estimate that 99 per cent of glaciers erode between 0.02 and 2.68 millimeters per year -- roughly the width of a credit card.

"The conditions that lead to erosion at the base of glaciers are more complicated than we previously understood," says Norris. "Our analysis found that many variables strongly influence erosion rates: temperature, amount of water under the glacier, what kind of rocks are in the area, and how much heat comes from inside the Earth."

"Given the extreme difficulty in measuring glacial erosion in active glacial settings, this study provides us with estimates of this process for remote locations worldwide," says John Gosse, Dalhousie University.

Understanding the complex factors that cause erosion underneath glaciers is vital information for landscape management, long-term nuclear waste storage and monitoring the movement of sediment and nutrients around the world.

Norris started this work while a post-doctoral fellow at Dalhousie and concluded it at UVic. The team of collaborators included the University of Grenoble Alpes (France), Dartmouth College (US), Pennsylvania State University (US) and the University of California Irvine (US). The work was carried out in partnership with and financially supported by the Canadian Nuclear Waste Management Organization.
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332 colossal canyons just revealed beneath Antarctica's ice | ScienceDaily
Submarine canyons are among the most spectacular and fascinating geological formations to be found on our ocean floors, but at an international level scientists have yet to uncover many of their secrets, especially of those located in remote regions of the Earth like the North and South Poles. Now, an article published in the journal Marine Geology has brought together the most detailed catalogue to date of Antarctic submarine canyons, identifying a total of 332 canyon networks that in some cases reach depths of over 4,000 meters.


						
The catalogue, which identifies five times as many canyons as previous studies had, was produced by the researchers David Amblas, of the Consolidated Research Group on Marine Geosciences at the Faculty of Earth Sciences of the University of Barcelona, and Riccardo Arosio, of the Marine Geosciences Research Group at University College Cork. Their article shows that Antarctic submarine canyons may have a more significant impact than previously thought on ocean circulation, ice-shelf thinning and global climate change, especially in vulnerable areas such as the Amundsen Sea and parts of East Antarctica.

Submarine canyons: the differences between East and West Antarctica

The submarine canyons that form valleys carved into the seafloor play a decisive role in ocean dynamics: they transport sediments and nutrients from the coast to deeper areas, they connect shallow and deep waters and they create habitats rich in biodiversity. Scientists have identified some 10,000 submarine canyons worldwide, but because only 27% of the Earth's seafloor has been mapped in high resolution the real total is likely to be higher. And despite their ecological, oceanographic, and geological value, submarine canyons remain underexplored, especially in polar regions.

"Like those in the Arctic, Antarctic submarine canyons resemble canyons in other parts of the world," explains David Amblas. "But they tend to be larger and deeper because of the prolonged action of polar ice and the immense volumes of sediment transported by glaciers to the continental shelf." Moreover, the Antarctic canyons are mainly formed by turbidity currents, which carry suspended sediments downslope at high speed, eroding the valleys they flow through. In Antarctica, the steep slopes of the submarine terrain combined with the abundance of glacial sediments amplifies the effects of these currents and contributes to the formation of large canyons.

The new study by Amblas and Arosio is based on Version 2 of the International Bathymetric Chart of the Southern Ocean (IBCSO v2), the most complete and detailed map of the seafloor in this region. It uses new high-resolution bathymetric data and a semi-automated method for identifying and analysing canyons that was developed by the authors. In total, it describes 15 morphometric parameters that reveal striking differences between canyons in East and West Antarctica.

"Some of the submarine canyons we analyzed reach depths of over 4,000 meters," explained David Amblas. "The most spectacular of these are in East Antarctica, which is characterized by complex, branching canyon systems. The systems often begin with multiple canyon heads near the edge of the continental shelf and converge into a single main channel that descends into the deep ocean, crossing the sharp, steep gradients of the continental slope."

Riccardo Arosio noted that "It was particularly interesting to see the differences between canyons in the two major Antarctic regions, as this hadn't been described before. East Antarctic canyons are more complex and branched, often forming extensive canyon-channel systems with typical U-shaped cross sections. This suggests prolonged development under sustained glacial activity and a greater influence of both erosional and depositional sedimentary processes. In contrast, West Antarctic canyons are shorter and steeper, characterized by V-shaped cross sections."




According to David Amblas, this morphological difference supports the idea that the East Antarctica Ice Sheet originated earlier and has experienced a more prolonged development. "This had been suggested by sedimentary record studies," Amblas said, "but it hadn't yet been described in large-scale seafloor geomorphology."

About the research, Riccardo Arosio also explained that "Thanks to the high resolution of the new bathymetric database -- 500 meters per pixel compared to the 1-2 kilometres per pixel of previous maps -- we could apply semi-automated techniques more reliably to identify, profile and analyse submarine canyons. The strength of the study lies in its combination of various techniques that were already used in previous work but that are now integrated into a robust and systematic protocol. We also developed a GIS software script that allows us to calculate a wide range of canyon-specific morphometric parameters in just a few clicks."

Submarine canyons and climate change

As well as being spectacular geographic accidents, the Antarctic canyons also facilitate water exchange between the deep ocean and the continental shelf, allowing cold, dense water formed near ice shelves to flow into the deep ocean and form what is known as Antarctic Bottom Water, which plays a fundamental role in ocean circulation and global climate.

Additionally, these canyons channel warmer waters such as Circumpolar Deep Water from the open sea toward the coastline. This process is one of the main mechanisms that drives the basal melting and thinning of floating ice shelves, which are themselves critical for maintaining the stability of Antarctica's interior glaciers. And as Amblas and Arosio have explained, when the shelves weaken or collapse, continental ice flows more rapidly into the sea and directly contributes to the rise in global sea level.

Amblas and Arosio's study also highlights the fact that current ocean circulation models like those used by the Intergovernmental Panel on Climate Change do not accurately reproduce the physical processes that occur at local scales between water masses and complex topographies like canyons. These processes, which include current channeling, vertical mixing and deep-water ventilation, are essential for the formation and transformation of cold, dense water masses like Antarctic Bottom Water. Omitting these local mechanisms limits the ability that models have to predict changes in ocean and climate dynamics.

As the two researchers conclude, "That's why we must continue to gather high-resolution bathymetric data in unmapped areas that will surely reveal new canyons, collect observational data both in situ and via remote sensors and keep improving our climate models to better represent these processes and increase the reliability of projections on climate change impacts."
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The nuclear clock that could finally unmask dark matter | ScienceDaily
For nearly a century, scientists around the world have been searching for dark matter - an invisible substance believed to make up about 80 percent of the universe's mass and needed to explain a variety of physical phenomena. Numerous methods have been used in attempts to detect dark matter, from trying to produce it in particle accelerators to searching for cosmic radiation that it might emit in space. Yet even today, very little is known about this matter's fundamental properties. Although it operates in the background, dark matter is believed to influence visible matter, but in ways so subtle that they currently cannot be directly measured.


						
Scientists believe that if a nuclear clock is developed - one that uses the atomic nucleus to measure time with extreme precision - even the tiniest irregularities in its ticking could reveal dark matter's influence. Last year, physicists in Germany and Colorado made a breakthrough toward building such a clock, using the radioactive element thorium-229. When researchers in Prof. Gilad Perez's theoretical physics group at the Weizmann Institute of Science learned of this achievement, they recognized a new opportunity to advance the search for dark matter, even before a fully functional nuclear clock becomes a reality. In collaboration with the German team, they recently published a study in Physical Review X proposing a novel method for detecting dark matter's influence on properties of the thorium-229 nucleus.

Much as pushing a child on a swing requires the right timing to maintain a smooth, consistent motion, an atomic nucleus also has an optimal oscillation frequency, known in physics as its resonance frequency. Radiation at precisely this frequency can cause the nucleus to "swing" like a pendulum between two quantum states: a ground state and a high-energy state. In most materials, this resonance frequency is high, requiring strong radiation to excite the nucleus. But in 1976, scientists discovered that thorium-229, a byproduct of the US nuclear program, was a rare exception. Its natural resonance frequency is low enough to be manipulated by standard laser technology using the relatively weak ultraviolet radiation. This made thorium-229 a promising candidate for the development of a nuclear clock, in which time is measured by the nucleus "swinging" between quantum states like a pendulum in a traditional clock.

"A nuclear clock would be the ultimate detector - capable of sensing forces 10 trillion times weaker than gravity, with 100,000 times the resolution of today's dark matter searches"

However, progress on the nuclear clock stalled at the very first stage, when scientists tried to measure the resonance frequency of thorium-229 with the utmost precision. To determine a nucleus's resonance frequency, physicists shine a laser on it at varying frequencies and observe how much energy it absorbs or emits while transitioning between quantum states. From these results, they construct an absorption spectrum, and the frequency that causes peak absorption is taken as the nucleus's resonance frequency.

For nearly five decades, scientists were unable to measure thorium-229's resonance frequency with enough precision to build a nuclear clock, but last year brought two major advances. First, a group at the National Metrology Institute of Germany (PTB) published relatively accurate measurements. A few months later, a team from the University of Colorado released results that were several million times more precise.

"We still need even greater precision to develop a nuclear clock," says Perez, "but we've already identified an opportunity to study dark matter." He explains: "In a universe made up only of visible matter, the physical conditions and the absorption spectrum of any material would remain constant. But because dark matter surrounds us, its wave-like nature can subtly change the mass of atomic nuclei and cause temporary shifts in their absorption spectrum. We hypothesized that the ability to detect minute deviations in the absorption spectrum of thorium-229 with great precision could reveal dark matter's influence and help us study its properties."

Theoretical calculations made by the team - led by Dr. Wolfram Ratzinger from Perez's group and other postdoctoral fellows - showed that the new measurements could detect dark matter's influence even if it were 100 million times weaker than gravity, a force that is itself weak and rarely crosses our minds in daily life. "This is a region where no one has yet looked for dark matter," says Ratzinger. "Our calculations show that it's not enough to search for shifts in the resonance frequency alone. We need to identify changes across the entire absorption spectrum to detect dark matter's effect. Although we haven't found those changes yet, we've laid the groundwork to understand them when they do appear. Once we detect a deviation, we'll be able to use its intensity and the frequency at which it appears to calculate the mass of the dark matter particle responsible. Later in the study, we also calculated how different dark matter models would affect thorium-229's absorption spectrum. We hope this will ultimately help determine which models are accurate and what dark matter is actually made of."




Meanwhile, laboratories around the world are continuing to refine the measurement of thorium-229's resonance frequency, a process expected to take years. If a nuclear clock is eventually developed, it could revolutionize many fields, including Earth and space navigation, communications, power grid management and scientific research. Today's most accurate timekeeping devices are atomic clocks, which rely on the oscillation of electrons between two quantum states. These are highly precise, but they have one significant drawback: They are vulnerable to electrical interference from the environment, which can affect their consistency. Nuclei of atoms, by contrast, are far less sensitive to such disturbances.

Science Numbers

According to a leading model of dark matter, the mysterious substance is made up of countless particles, each of which has a mass at least 1,000,000 times smaller than that of a single electron.

"When it comes to dark matter," says Perez, "a thorium-229-based nuclear clock would be the ultimate detector. Right now, electrical interference limits our ability to use atomic clocks in the search. But a nuclear clock would let us detect incredibly slight deviations in its ticking - that is, tiny shifts in resonance frequency - which could reveal dark matter's influence. We estimate it will enable us to detect forces 10 trillion times weaker than gravity, providing a resolution 100,000 times better than what we currently have in our search for dark matter."

The European Research Council (ERC) recently awarded an ERC Advanced Grant to Prof. Perez's group to support the continued development of this line of research. Also participating in the study were Prof. Elina Fuchs and Dr. Fiona Kirk from the National Metrology Institute of Germany (PTB), Braunschweig, Germany, and Leibniz University Hannover, Germany; Dr. Eric Madge and Chaitanya Paranjape from Perez's group in Weizmann's Particle Physics and Astrophysics Department; and Prof. Ekkehard Peik and Dr. Johannes Tiedau from the National Metrology Institute of Germany (PTB), Braunschweig, Germany.
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Scientists find brain cell switch that could reverse obesity's effects | ScienceDaily


						
[image: Brain Switch That Could Reverse Obesity]
 Researchers show astrocytes can be tuned to reverse some obesity-driven brain and metabolic changes, revealing untapped therapeutic potential. Credit: Shutterstock

 





						Fatty diets and obesity affect the structure and function of astrocytes1, the star-shaped brain cells located in the striatum, a brain region involved in the perception of pleasure generated by food consumption. What is even more surprising is that by manipulating these astrocytes in vivo in mice can influence metabolism and correct certain cognitive changes associated with obesity (ability to relearn a task, for example). These results, described by scientists from the CNRS2 and the Universite Paris Cite, were recently published in the journal Nature Communication.


						
These discoveries reinforce the idea that astrocytes (long neglected in favour of neurons) play a key role in brain function. They also demonstrate, for the first time, the ability of astrocytes to restore cognitive function in the context of obesity, opening up new avenues of research to identify their exact role in energy metabolism.

These conclusions were reached using a combination of ex vivo and in vivo approaches in rodents, including chemogenetic techniques3, brain imaging, locomotion tests, cognitive behaviour and measuring the body's energy metabolism.

Notes
    	Unlike neurons, astrocytes (nervous system cells) do not generate electrical activity, which has made them less easy to study in the past. However, thanks to improvements in observation techniques, we now know that their close cooperation with neurons is essential to the proper functioning of the nervous system.
    	Reporting to l'Unite de biologie fonctionnelle et adaptative (CNRS/Universite Paris Cite). Scientists from l'Institut de biologie Paris-Seine (CNRS/Inserm/Sorbonne Universite) were also involved.
    	Calcium is an essential chemical element for astrocyte function, enabling synaptic activity to be modulated. The chemogenetic technique employed was based on the use of a virus, to express, in a targeted manner in the astrocytes, a protein that could modulate calcium flow in the cell, rather like a switch. The scientists were thus able to study the effect of these calcium flows on the activity of the astrocytes and surrounding neurons.
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New "evolution engine" creates super-proteins 100,000x faster | ScienceDaily
In medicine and biotechnology, the ability to evolve proteins with new or improved functions is crucial, but current methods are often slow and laborious. Now, Scripps Research scientists have developed a synthetic biology platform that accelerates evolution itself -- enabling researchers to evolve proteins with useful, new properties thousands of times faster than nature. The system, named T7-ORACLE, was described in Science on August 7, 2025, and represents a breakthrough in how researchers can engineer therapeutic proteins for cancer, neurodegeneration and essentially any other disease area.


						
"This is like giving evolution a fast-forward button," says co-senior author Pete Schultz, the President and CEO of Scripps Research, where he also holds the L.S. "Sam" Skaggs Presidential Chair. "You can now evolve proteins continuously and precisely inside cells without damaging the cell's genome or requiring labor-intensive steps."

Directed evolution is a laboratory process that involves introducing mutations and selecting variants with improved function over multiple cycles. It's used to tailor proteins with desired properties, such as highly selective, high-affinity antibodies, enzymes with new specificities or catalytic properties, or to investigate the emergence of resistance mutations in drug targets. However, traditional methods often require repeated rounds of DNA manipulation and testing with each round taking a week or more. Systems for continuous evolution -- where proteins evolve inside living cells without manual intervention -- aim to streamline this process by enabling simultaneous mutation and selection with each round of cell division (roughly 20 minutes for bacteria). But existing approaches have been limited by technical complexity or modest mutation rates.

T7-ORACLE circumvents these bottlenecks by engineering E. coli bacteria -- a standard model organism in molecular biology -- to host a second, artificial DNA replication system derived from bacteriophage T7, a virus that infects bacteria and has been widely studied for its simple, efficient replication system. T7-ORACLE enables continuous hypermutation and accelerated evolution of biomacromolecules, and is designed to be broadly applicable to many protein targets and biological challenges. Conceptually, T7-ORACLE builds on and extends efforts on existing orthogonal replication systems -- meaning they operate separately from the cell's own machinery -- such as OrthoRep in Saccharomyces cerevisiae (baker's yeast) and EcORep in E. coli. In comparison to these systems, T7-ORACLE benefits from the combination of high mutagenesis, fast growth, high transformation efficiency, and the ease with which both the E. coli host and the circular replicon plasmid can be integrated into standard molecular biology workflows.

The T-7 ORACLE orthogonal system targets only plasmid DNA (small, circular pieces of genetic material), leaving the cell's host genome untouched. By engineering T7 DNA polymerase (a viral enzyme that replicates DNA) to be error-prone, the researchers introduced mutations into target genes at a rate 100,000 times higher than normal without damaging the host cells.

"This system represents a major advance in continuous evolution," says co-senior author Christian Diercks, an assistant professor of chemistry at Scripps Research. "Instead of one round of evolution per week, you get a round each time the cell divides -- so it really accelerates the process."

To demonstrate the power of T7-ORACLE, the research team inserted a common antibiotic resistance gene, TEM-1 b-lactamase, into the system and exposed the E. coli cells to escalating doses of various antibiotics. In less than a week, the system evolved versions of the enzyme that could resist antibiotic levels up to 5,000 times higher than the original. This proof-of-concept demonstrated not only T7-ORACLE's speed and precision, but also its real-world relevance by replicating how resistance develops in response to antibiotics.




"The surprising part was how closely the mutations we saw matched real-world resistance mutations found in clinical settings," notes Diercks. "In some cases, we saw new combinations that worked even better than those you would see in a clinic."

But Diercks emphasizes that the study isn't focused on antibiotic resistance per se.

"This isn't a paper about TEM-1 b-lactamase," he explains. "That gene was just a well-characterized benchmark to show how the system works. What matters is that we can now evolve virtually any protein, like cancer drug targets and therapeutic enzymes, in days instead of months."

The broader potential of T7-ORACLE lies in its adaptability as a platform for protein engineering. Although the system is built into E. coli, the bacterium serves primarily as a vessel for continuous evolution. Scientists can insert genes from humans, viruses or other sources into plasmids, which are then introduced into E. coli cells. T7-ORACLE mutates these genes, generating variant proteins that can be screened or selected for improved function. Because E. coli is easy to grow and widely used in labs, it provides a convenient, scalable system for evolving virtually any protein of interest.

This could help scientists more rapidly evolve antibodies to target specific cancers, evolve more effective therapeutic enzymes, and design proteases that target proteins involved in cancer and neurodegenerative disease.

"What's exciting is that it's not limited to one disease or one kind of protein," says Diercks. "Because the system is customizable, you can drop in any gene and evolve it toward whatever function you need."

Moreover, T7-ORACLE works with standard E. coli cultures and widely used lab workflows, avoiding the complex protocols required by other continuous evolution systems.




"The main thing that sets this apart is how easy it is to implement," adds Diercks. "There's no specialized equipment or expertise required. If you already work with E. coli, you can probably use this system with minimal adjustments."

T7-ORACLE reflects Schultz's broader goal: to rebuild key biological processes -- such as DNA replication, RNA transcription and protein translation -- so they function independently of the host cell. This separation allows scientists to reprogram these processes without disrupting normal cellular activity. By decoupling fundamental processes from the genome, tools like T7-ORACLE help advance synthetic biology.

"In the future, we're interested in using this system to evolve polymerases that can replicate entirely unnatural nucleic acids: synthetic molecules that resemble DNA and RNA but with novel chemical properties," says Diercks. "That would open up possibilities in synthetic genomics that we're just beginning to explore."

Currently, the research team is focused on evolving human-derived enzymes for therapeutic use, and on tailoring proteases to recognize specific cancer-related protein sequences.

"The T7-ORACLE approach merges the best of both worlds," says Schultz. "We can now combine rational protein design with continuous evolution to discover functional molecules more efficiently than ever."

In addition to Diercks and Schultz, authors of the study, "An orthogonal T7 replisome for continuous hypermutation and accelerated evolution in E. coli," are Philipp Sondermann, Cynthia Rong, Thomas G. Gillis, Yahui Ban, Celine Wang and David A. Dik of Scripps Research.

This work was supported by funding from the National Institutes of Health (grant RGM145323A).
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Nature's anti-aging hack? Jewel wasp larvae slow their biological clock | ScienceDaily
Scientists have discovered that jewel wasps can slow down their biological rate of aging.


						
A study of jewel wasps, known for their distinctive metallic colors, has shown that they can undergo a kind of natural 'time-out' as larvae before emerging into adulthood with this surprising advantage.

The groundbreaking study by scientists at the University of Leicester, has now been published in the journal, PNAS. It reveals that this pause in development within the wasp dramatically extends lifespan and decelerates the ticking of the so-called "epigenetic clock" that marks molecular aging.

Aging isn't just about counting birthdays, it's also a biological process that leaves molecular fingerprints on our DNA. One of the most accurate markers of this process is the epigenetic clock, which tracks chemical changes in DNA, known as methylation, that accumulate with age. But what happens if we alter the course of development itself?

To find out, a team at the University of Leicester including first author PhD student Erin Foley, Dr Christian Thomas, Professor Charalambos Kyriacou, and Professor Eamonn Mallon, from the department of Genetics, Genomics and Cancer Sciences, turned to Nasonia Vitripennis, also known as the jewel wasp.

This tiny insect is becoming a powerful model for aging research because, unlike many other invertebrates, it has a functioning DNA methylation system, just like humans, and a short lifespan that makes it ideal to study.

The researchers exposed jewel wasp mothers to cold and darkness, triggering a hibernation-like state in their babies called diapause. This natural "pause button" extended the offsprings' adult lifespan by over a third. Even more remarkably, the wasps that had gone through diapause aged 29% more slowly at the molecular level than their counterparts. Their epigenetic clocks ticked more leisurely, offering the first direct evidence that the pace of biological aging can be developmentally tuned in an invertebrate.




"It's like the wasps who took a break early in life came back with extra time in the bank," said Evolutionary Biology Professor Eamonn Mallon, senior author on the study.

"It shows that aging isn't set in stone, it can be slowed by the environment, even before adulthood begins."

While some animals can slow aging in dormant states, this study is the first to show that the benefits can persist after development resumes. What's more, the molecular slowdown wasn't just a random effect, it was linked to changes in key biological pathways that are conserved across species, including those involved in insulin and nutrient sensing. These same pathways are being targeted by anti-aging interventions in humans.

What makes this study novel and surprising is that it demonstrates a long-lasting, environmentally triggered slowdown of aging in a system that's both simple and relevant to human biology. It offers compelling evidence that early life events can leave lasting marks not just on health, but on the pace of biological aging itself.

Professor Mallon added: "Understanding how and why aging happens is a major scientific challenge. This study opens up new avenues for research, not just into the biology of wasps, but into the broader question of whether we might one day design interventions to slow aging at its molecular roots. With its genetic tools, measurable aging markers, and clear link between development and lifespan, Nasonia vitripennis is now a rising star in aging research.

"In short, this tiny wasp may hold big answers to how we can press pause on aging."

Funding for the study was provided by The Leverhulme Trust and The Biotechnology and Biological Sciences Research Council (BBSRC).




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250806100753.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Life without sunlight? Earthquake fractures fuel deep underground microbes | ScienceDaily
Chinese researchers have recently challenged the long-held belief that "all life depends on sunlight." In a study published in Science Advances, the researchers identified how microbes in deep subsurface areas can derive energy from chemical reactions driven by crustal faulting, offering critical insights into life deep below Earth's surface.
The research was led by Prof. Hongping he, a member of the Chinese Academy of Sciences (CAS), and Prof. Jianxi Zhu, both from the Guangzhou Institute of Geochemistry of CAS.
Long regarded as inhospitable to life due to the absence of sunlight and organic matter, the deep subsurface has in recent years been found to host a large-scale, highly active biosphere teeming with diverse microorganisms. These microbes derive energy from abiotic redox reactions during water-rock interactions. Hydrogen (H2) serves as their main energy source and oxidants are also essential for metabolic activities, but their origins were not previously well understood.
To tackle this mystery, the research team simulated crustal faulting activities and discovered that free radicals produced during rock fracturing can decompose water, generating both hydrogen and oxidants such as hydrogen peroxide (H2O2). These substances create a distinct redox gradient within fracture systems, which can further react with iron (Fe) in groundwater and rocks--oxidizing ferrous iron (Fe2+) to ferric iron (Fe3+) or reducing ferric iron (Fe3+) to ferrous iron (Fe2+), depending on local redox conditions.
In microbe-rich fractures, hydrogen production driven by earthquake-related faulting was found to be up to 100,000 times greater than that from other known pathways, such as serpentinization and radiolysis. The team demonstrated that this process effectively drives iron's redox cycle, which in turn influences the geochemical processes of elements like carbon, nitrogen, and sulfur--sustaining microbial metabolism in the deep biosphere.
This study sheds new light on the energy sources and ecological diversity of the deep-subsurface biosphere. Profs. He and Zhu also noted that fracture systems on other Earth-like planets could potentially provide habitable conditions for extraterrestrial life, offering a new avenue for the search for life beyond Earth.
The study was financially supported by the National Science Fund for Distinguished Young Scholars and the Strategic Priority Research Program of CAS, among other sources.
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        How cats with dementia could help crack the Alzheimer's puzzle
        Cats can naturally develop dementia with brain changes strikingly similar to Alzheimer's disease in humans, including toxic amyloid-beta buildup and loss of synapses. A new study shows these similarities could make cats valuable natural models for research, potentially leading to treatments that benefit both species. The research also revealed that brain support cells may contribute to synapse loss, and findings could help owners recognize and manage dementia symptoms in aging pets.

      

      
        Injectable "skin in a syringe" could heal burns without scars
        Scientists in Sweden have developed a groundbreaking "skin in a syringe" -- a gel packed with live cells that can be applied directly to wounds or even 3D-printed into skin grafts. Designed to help the body build functional dermis rather than scar tissue, the innovation combines fibroblast cells on gelatin beads with a hyaluronic acid gel, held together using click chemistry. In a parallel advance, the team also created elastic hydrogel threads that can form tiny, fluid-carrying channels, paving t...

      

      
        The surprising brain chemistry behind instant friendships
        UC Berkeley scientists found oxytocin is key for quickly forming strong friendships, but less critical for mate bonds. In prairie voles, a lack of oxytocin receptors delayed bonding and reduced partner selectivity, changing how the brain releases oxytocin and affecting social behavior.

      

      
        The 30-minute workout that could slash cancer cell growth by 30%
        A vigorous workout can spark anti-cancer proteins, cut cancer cell growth, and help survivors fight recurrence by reducing inflammation and improving body composition.

      

      
        Blood pressure cuff errors may be missing 30% of hypertension cases
        Cambridge scientists have cracked the mystery of why cuff-based blood pressure monitors often give inaccurate readings, missing up to 30% of high blood pressure cases. By building a physical model that replicates real artery behavior, they discovered that low pressure below the cuff delays artery reopening, leading to underestimated systolic readings. Their work suggests that simple tweaks, like raising the arm before testing, could dramatically improve accuracy without the need for expensive new...

      

      
        Global study reveals the surprising habit behind tough decisions
        A sweeping international study has revealed that when faced with complex decisions, people across cultures--from bustling megacities to remote Amazon communities--tend to rely on their own judgment rather than seeking advice. The research, spanning over 3,500 participants in 12 countries, challenges the long-held belief that self-reliance is primarily a Western trait. While cultural values influence how strongly individuals lean on their inner voice, the preference for private reflection remains a ...

      

      
        The hidden mental health danger in today's high-THC cannabis
        THC levels in cannabis have soared in recent years, raising the risk of psychosis--especially in young, frequent users. Studies reveal a strong connection between cannabis-induced psychosis and schizophrenia, making early cessation and treatment essential.

      

      
        Scientists detect virus traces in blood that may unlock long COVID's mystery
        Scientists have found protein fragments from the COVID-19 virus hidden inside tiny cellular packages in the blood of long COVID patients, offering the first potential measurable biomarker for the condition. The discovery suggests the virus may persist in body tissues long after infection, possibly explaining ongoing symptoms. While promising, the signals were subtle and inconsistent, leaving unanswered questions about whether these fragments come from lingering viral reservoirs or active replicat...

      

      
        Scientists discover the pancake secret that makes vegan eggs irresistible
        A study finds that people are more open to plant-based eggs when they're part of familiar foods, like pancakes, rather than served plain. While taste and appearance still favor regular eggs, vegan eggs score higher on environmental and ethical benefits. Familiarity is the key to getting people to try them.

      

      
        Cutting sugar won't curb your sweet tooth, scientists say
        A six-month randomized trial challenges the idea that eating more sweet foods increases a person's preference for sweetness. Participants on diets with high, low, or mixed sweetness levels showed no changes in their sweet taste preferences, energy intake, body weight, or health markers. The study's rigorous design suggests sweetness alone isn't to blame for overeating, and even after the intervention, participants naturally returned to their baseline sweet intake.

      

      
        Scientists discover brain layers that get stronger with age
        Researchers have discovered that parts of the human brain age more slowly than previously thought--particularly in the region that processes touch. By using ultra-high-resolution brain scans, they found that while some layers of the cerebral cortex thin with age, others remain stable or even grow thicker, suggesting remarkable adaptability. This layered resilience could explain why certain skills endure into old age, while others fade, and even reveals built-in compensatory mechanisms that help pr...

      

      
        Scientists reversed memory loss by powering the brain's tiny engines
        Scientists have discovered a direct cause-and-effect link between faulty mitochondria and the memory loss seen in neurodegenerative diseases. By creating a novel tool to boost mitochondrial activity in mouse models, researchers restored memory performance, suggesting mitochondria could be a powerful new target for treatments. The findings not only shed light on the early drivers of brain cell degeneration but also open possibilities for slowing or even preventing diseases like Alzheimer's.

      

      
        The parasite that turns off your body's pain alarm and sneaks in
        Scientists have discovered a parasite that can sneak into your skin without you feeling a thing. The worm, Schistosoma mansoni, has evolved a way to switch off the body's pain and itch signals, letting it invade undetected. By blocking certain nerve pathways, it avoids triggering the immune system's alarms. This stealth tactic not only helps the worm survive, but could inspire new kinds of pain treatments and even preventative creams to protect people from infection.

      

      
        Trapped in guilt and shame? Science explains why you can't let go
        Flinders University researchers found that forgiving yourself isn't just about letting go. People stuck in guilt and shame often feel trapped in the past, and true healing comes from addressing deeper moral injuries and restoring a sense of control.

      

      
        What scientists discovered about french fries and diabetes
        French fries may be more than just a guilty pleasure--they could raise your risk of type 2 diabetes by 20% if eaten three times a week, while the same amount of boiled, baked, or mashed potatoes doesn't appear to have the same effect.

      

      
        How NASA's Lunar Trailblazer was lost before reaching the Moon
        NASA's Lunar Trailblazer, a mission designed to create high-resolution maps of water on the Moon, ended after losing contact with the spacecraft just one day after its February 26 launch. Despite extensive global efforts to reestablish communication, the small satellite's misaligned solar arrays prevented its batteries from charging, leaving it powerless and drifting in a slow spin into deep space.

      

      
        Can a diet really ease lipoedema? Sunniva's journey to pain relief and weight loss
        Sunniva Kwapeng struggled with lipoedema, a painful condition causing disproportionate fat accumulation, until finally being diagnosed in her 40s. An NTNU study found that a low-carb diet helped alleviate pain and resulted in more weight loss than a low-fat diet. Though compression garments provided relief, the overall treatment options for this poorly understood condition remain scarce.

      

      
        Scientists uncover hidden brain shortcut to weight loss without the nausea
        Scientists have uncovered a way to promote weight loss and improve blood sugar control without the unpleasant side effects of current GLP-1 drugs. By shifting focus from neurons to brain support cells that produce appetite-suppressing molecules, they developed a modified compound, TDN, that worked in animal tests without causing nausea or vomiting.

      

      
        How much damage are ultraprocessed foods really doing to your health?
        Many foods we consume today are ultraprocessed, packed with unhealthy ingredients, and linked to major health risks. As consumption of these foods rises, so do chronic health issues, especially among lower-income groups. Experts are calling for clearer guidelines, better research, and systemic changes to reduce the impact of ultraprocessed foods on public health.

      

      
        Losing weight but gaining weakness? What Ozempic might be doing to your muscles
        Ozempic's weight loss benefits might come at the cost of muscle strength, even if muscle size remains relatively stable. This raises significant concerns for older adults, who are already at risk for muscle loss and reduced mobility. Researchers stress the urgent need for human clinical trials to understand these effects fully.

      

      
        Scientists just found a tiny molecule that could change how we lose weight
        Researchers at the Salk Institute have used CRISPR to uncover hidden microproteins that control fat cell growth and lipid storage, identifying one confirmed target, Adipocyte-smORF-1183. This breakthrough could lead to more effective obesity treatments, surpassing the limitations of current drugs like GLP-1.

      

      
        What really happens to your body when you stop weight loss drugs like Ozempic
        Stopping prescription weight loss drugs often leads to significant weight regain, according to a large-scale analysis of 11 global studies. Researchers found that although these medications, including GLP-1-based treatments like semaglutide and tirzepatide, help patients lose substantial weight while in use, gains tend to return within weeks of stopping.

      

      
        Scientists find brain cell switch that could reverse obesity's effects
        High-fat diets and obesity reshape astrocytes--star-shaped brain cells in the striatum that help regulate pleasure from eating. French researchers discovered that tweaking these cells in mice not only impacts metabolism but can also restore cognitive abilities impaired by obesity, such as relearning tasks. This breakthrough highlights astrocytes as powerful players in brain function and energy control, opening fresh possibilities for targeted obesity treatments.

      

      
        Scientists discover amino acid switch that turns fat into a calorie-burning furnace
        Cutting calories doesn't just slim you down--it also reduces cysteine, an amino acid that flips fat cells from storage mode to fat-burning mode. Researchers found that lowering cysteine sparks the conversion of white fat into heat-producing brown fat, boosting metabolism and promoting weight loss in both humans and animal models.

      

      
        Scientists crack the mystery of brain cell clumps, and make them vanish
        Scientists have discovered how harmful clumps inside brain cells--linked to diseases like ALS and Huntington's--form, and found a way to break them apart. These sticky tangles of RNA develop inside tiny liquid-like droplets in cells and can linger long after their surroundings vanish. By introducing a special protein, the team could stop the clumps from forming, and with a custom-designed piece of RNA, they could even dissolve them.

      

      
        The hidden ways light at night damages your brain, mood, and metabolism
        Neuroscientist Dr. Randy J. Nelson explores how artificial light at night disrupts our bodies, from immune health to mood. His work bridges lab research, clinical trials, and everyday solutions while mentoring future scientists.

      

      
        New "evolution engine" creates super-proteins 100,000x faster
        Researchers at Scripps have created T7-ORACLE, a powerful new tool that speeds up evolution, allowing scientists to design and improve proteins thousands of times faster than nature. Using engineered bacteria and a modified viral replication system, this method can create new protein versions in days instead of months. In tests, it quickly produced enzymes that could survive extreme doses of antibiotics, showing how it could help develop better medicines, cancer treatments, and other breakthrough...

      

      
        Breakthrough "smart" gel restores blood flow and heals diabetic wounds in days
        A new gel-based treatment could change the way diabetic wounds heal. By combining tiny healing messengers called vesicles with a special hydrogel, scientists have created a dressing that restores blood flow and helps wounds close much faster. In tests, the treatment healed diabetic wounds far quicker than normal, while also encouraging the growth of new blood vessels. Researchers believe this innovation could one day help millions of people with slow-healing wounds caused by diabetes and possibly...

      

      
        Nature's anti-aging hack? Jewel wasp larvae slow their biological clock
        Scientists discovered that jewel wasp larvae that undergo a developmental "pause" live longer and age more slowly at the molecular level by nearly 30%. This slowdown is tied to conserved biological pathways, hinting at possible applications for human aging.
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How cats with dementia could help crack the Alzheimer's puzzle | ScienceDaily
Cats with dementia have brain changes similar to those of people with Alzheimer's disease, offering a valuable model for studying the condition in humans, a study says.


						
Scientists discovered a build-up of the toxic protein amyloid-beta in the brains of cats with the condition - one of the defining features of Alzheimer's disease.

The findings offer a clearer picture of how amyloid-beta may lead to age-related brain dysfunction and memory loss in cats, experts say.

Many older cats develop dementia, leading to behavioral changes such as increased vocalization - or meowing - confusion and disrupted sleep - symptoms similar to those seen in people with Alzheimer's disease.

Scientists at the University of Edinburgh examined the brains of 25 cats of different ages after they had passed away, including those with signs of dementia.

Powerful microscopy images revealed a build-up of amyloid-beta within the synapses - connections between brain cells - of older cats and cats with dementia.

Synapses allow the flow of messages between brain cells and are vital to healthy brain function. Their loss strongly predicts reduced memory and thinking abilities in humans with Alzheimer's disease.




The research team also found evidence that astrocytes and microglia - types of support cells in the brain - engulfed or 'ate' the affected synapses. This process, called synaptic pruning, is important during brain development but can contribute to synapse loss in dementia.

Experts say the findings will not only help to understand and manage dementia in cats but, given their similarities, could also contribute to the development of future treatments for people with Alzheimer's disease.

Scientists studying Alzheimer's disease in the past have relied heavily on genetically modified rodent models. Rodents do not naturally develop dementia, and studying cats with dementia has the potential to advance knowledge and help develop treatments for both cats and people, experts say.

The study, funded by Wellcome and the UK Dementia Research Institute, is published in the journal European Journal of Neuroscience. The research team included scientists from the Universities of Edinburgh and California, UK Dementia Research Institute and Scottish Brain Sciences.

Dr Robert McGeachan, study lead from the University of Edinburgh's Royal (Dick) School of Veterinary Studies, said: "Dementia is a devastating disease -- whether it affects humans, cats, or dogs. Our findings highlight the striking similarities between feline dementia and Alzheimer's disease in people. This opens the door to exploring whether promising new treatments for human Alzheimer's disease could also help our aging pets. Because cats naturally develop these brain changes, they may also offer a more accurate model of the disease than traditional laboratory animals, ultimately benefiting both species and their caregivers."

Professor Danielle Gunn-Moore, Personal Chair of Feline Medicine at the Royal (Dick) School of Veterinary Studies, said: "Feline dementia is so distressing for the cat and for its person. It is by undertaking studies like this that we will understand how best to treat them. This will be wonderful for the cats, their owners, people with Alzheimer's and their loved ones. Feline dementia is the perfect natural model for Alzheimer's, everyone benefits."
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Injectable "skin in a syringe" could heal burns without scars | ScienceDaily
Researchers have created what could be called "skin in a syringe." The gel containing live cells can be 3D printed into a skin transplant, as shown in a study conducted on mice. This technology may lead to new ways to treat burns and severe wounds. The study was led from the Center for Disaster Medicine and Traumatology and Linkoping University in Sweden, and has been published in Advanced Healthcare Materials.


						
As long as we have a healthy skin, we do not give it much thought. However, if we get major wounds or other injuries, it becomes clear that the skin is the body's protection from the outside world. Helping the body restore the skin barrier after a serious burn can therefore be a matter of life and death.

Large burns are often treated by transplanting a thin layer of the top part of the skin, the epidermis. This is basically composed of a single cell type. Transplanting only this part of the skin leads to severe scarring.

Under the epidermis there is a thicker and more advanced layer of skin called the dermis. It has blood vessels, nerves, hair follicles and other structures necessary for skin function and elasticity. However, transplanting also the dermis is rarely an option, as the procedure leaves a wound as large as the wound to be healed.

The trick is to create new skin that does not become scar tissue but a functioning dermis.

"The dermis is so complicated that we can't grow it in a lab. We don't even know what all its components are. That's why we, and many others, think that we could possibly transplant the building blocks and then let the body make the dermis itself," says Johan Junker, researcher at the Swedish Center for Disaster Medicine and Traumatology and docent in plastic surgery at Linkoping University, who led the study published in Advanced Healthcare Materials.

The most common cell type in the dermis, the connective tissue cell or fibroblast, is easy to remove from the body and grow in a lab. The connective tissue cell also has the advantage of being able to develop into more specialized cell types depending on what is needed. The researchers behind the study provide a scaffold by having the cells grow on tiny, porous beads of gelatine, a substance similar to skin collagen. But a liquid containing these beads poured on a wound will not stay there.




The researchers' solution to the problem is mixing the gelatine beads with a gel consisting of another body-specific substance, hyaluronic acid. When the beads and gel are mixed, they are connected using what is known as click chemistry. The result is a gel that, somewhat simplified, can be called skin in a syringe.

"The gel has a special feature that means that it becomes liquid when exposed to light pressure. You can use a syringe to apply it to a wound, for example, and once applied it becomes gel-like again. This also makes it possible to 3D print the gel with the cells in it," says Daniel Aili, professor of molecular physics at Linkoping University, who led the study together with Johan Junker.

In the current study, the researchers 3D-printed small pucks that were placed under the skin of mice. The results point to the potential of this technology to be used to grow the patient's own cells from a minimal skin biopsy, which are then 3D-printed into a graft and applied to the wound.

"We see that the cells survive and it's clear that they produce different substances that are needed to create new dermis. In addition, blood vessels are formed in the grafts, which is important for the tissue to survive in the body. We find this material very promising," says Johan Junker.

Blood vessels are key to a variety of applications for engineered tissue-like materials. Scientists can grow cells in three-dimensional materials that can be used to build organoids, i.e. mini versions of organs. But there is a bottleneck as concerns these tissue models; they lack blood vessels to transport oxygen and nutrients to the cells. This means that there is a limit to how large the structures can get before the cells at the centre die from oxygen and nutrient deficiency.

The LiU researchers may be one step closer to solving the problem of blood vessel supply. In another article, also published in Advanced Healthcare Materials, the researchers describe a method for making threads from materials consisting of 98 per cent water, known as hydrogels.

"The hydrogel threads become quite elastic, so we can tie knots on them. We also show that they can be formed into mini-tubes, which we can pump fluid through or have blood vessel cells grow in," says Daniel Aili.

The mini-tubes, or the perfusable channels as the researchers also call them, open up new possibilities for the development of blood vessels for e.g. organoids.

Lars Kolby, professor of plastic surgery at Sahlgrenska University Hospital in Gothenburg, also participated in the project. The research has received funding from, among others, the Erling-Persson Foundation, the European Research Council (ERC), the Swedish Research Council and the Knut and Alice Wallenberg Foundation.
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The surprising brain chemistry behind instant friendships | ScienceDaily
A new UC Berkeley study shows that the so-called love hormone, oxytocin, is also critical for the formation of friendships.


						
Oxytocin is released in the brain during sex, childbirth, breastfeeding and social interactions and contributes to feelings of attachment, closeness and trust. Never mind that it's also associated with aggression; the hormone is commonly referred to as the "cuddle" or "happy" hormone, and people are encouraged to boost their oxytocin levels for better well-being by touching friends and loved ones, listening to music and exercising.

But recent studies involving the prairie vole have called this love association into question. They've shown that oxytocin, which in the brain acts as a neuromodulator, is not essential for long-term mate bonding, or "social monogamy," or for parenting behavior, though without it, voles take longer to form such bonds.

Scientists focus on prairie voles because, like humans, they form stable and selective relationships. While most studies focus on mate bonds, the Beery lab at UC Berkeley is particularly interested in selective peer relationships, analogous to human friendships. Such studies could shed light on human psychiatric conditions, such as autism and schizophrenia, that interfere with a person's ability to form or maintain social bonds.

"Prairie voles are special because they allow us to get at the neurobiology of friendship and how it's similar to and different from other types of relationships," said Annaliese Beery, a UC Berkeley associate professor of integrative biology and neuroscience and senior author of the study.

Beery and integrative biology graduate student Alexis Black, one of two first authors of the study, found that prairie voles that lack oxytocin receptors take longer than normal voles to form peer relationships. Prairie voles that are close friends typically huddle side by side, groom and even sit on one another.

"Oxytocin seems to be particularly important in the early formation phase of relationships and especially in the selectivity of those relationships: 'I prefer you to this stranger,' for example," Beery said. "The animals that didn't have intact oxytocin signaling took longer to form relationships. And then when we challenged those relationships by making new groups, they lost track of their original partners right away."

The voles, genetically modified in the UC San Francisco laboratory of collaborator and co-author Dr. Devanand Manoli, also lacked the social rewards that normally come from selective attachments -- they didn't work very hard to snuggle up with their friends and were less avoidant of and less aggressive towards strangers.




"In other words, oxytocin is playing a crucial role not so much in how social they are, but more in who they are social with, their selectivity," she said.

Lacking oxytocin receptors also changed the regulation of oxytocin availability and release in the brain, which the group documented using a novel oxytocin nanosensor in collaboration with postdoctoral fellow Natsumi Komatsu and Markita Landry, a UC Berkeley professor of chemical and biomolecular engineering.

"That helped us understand the feedback consequences of lacking this receptor, and how oxytocin signaling was altered in the brain," said Beery.

The study was published Aug. 8 in the journal Current Biology.

What social voles tell us about social humans

Beery has long been interested in social relationships in rodents, focusing primarily on the animals' seldom-studied peer or friendship relationships. While voles are her main focus, she believes studying similar behaviors across multiple species is key to determining what's species-specific versus generalizable across species.




To complement her laboratory research, she has conducted field studies comparing social behavior and oxytocin receptor distribution in the brain within and across species in a group of South American rodents and North American Belding's ground squirrels, which vary in whether or not they live in groups. She also recently began field tests of multiple vole species -- there are about 50 worldwide -- to compare their social behavior.

She suspects that in rodents such as voles, and perhaps in other mammals, the formation of peer relationships may have preceded the evolution of monogamous mating relationships.

"While most rodents prefer to interact with unfamiliar individuals, it turns out that the majority of vole species we've tested in our early trials form peer-partner preferences, which is what we call these selective friendships. So there seems to be this widespread tendency to bond," Beery said. "But only a couple of those species are also monogamous. Someday, I hope to be able to tell you, 'Do selective peer relationships precede the development of monogamy? Is that why monogamy has evolved so many times in this genus?' I think this familiarity preference is deeply rooted."

Beery was a co-author of a 2023 study led by Manoli that threw into question the association of oxytocin with sex and parenting. That study showed that prairie voles unable to respond to oxytocin exhibit the same monogamous mating, attachment and parenting behaviors as regular voles. Those voles had been genetically engineered to have no cellular receptors for oxytocin, and were the same voles used in the current study.

But while oxytocin isn't essential for eventual bond formation, additional studies by the same group published in 2024 showed that these receptor-deficient (or "null mutant") prairie voles took about twice as long as normal voles to establish a relationship with a potential mate.

Interested in how the lack of an oxytocin receptor affects voles' friendship bonds, as opposed to mating bonds, Beery and Black conducted three sets of experiments. In one, they tested how long it took for voles to establish a preference for a partner. Whereas normal voles take about 24 hours of close proximity to form a relationship that makes them choose that partner over a stranger, oxytocin receptor-deficient voles showed no preference in that amount of time, and took up to a week to establish a peer preference.

"Wild-type animals form this incredibly robust preference within one day of co-housing, but the null mutants have no sign of a relationship after 24 hours. After a week, they mostly get there, and the lifetime partners look no different from each other," Beery said. "Our conclusion from that experiment is that oxytocin isn't required to have a relationship, but it's really important in those early phases of a relationship to facilitate it happening quickly and efficiently."

They then put long-term pair-bonded voles in a party-like, mixed-group situation: an enclosure with other voles and many rooms connected by tubes. In such a situation, normal voles would hang out with known friends until they eventually started to socialize with strangers.

"They can all separate, they can all come together, or they can hang out in any combinations that they want," she said. "The wild-type animals keep track of who they know. It's like if I went to a party with a friend, I would stand near that friend for the first part of the party and then I might start to mingle. The voles that lack oxytocin receptors just mixed. It was as if they didn't even have a partner in there with them."

In the third experiment, they tested the strength of both peer and mate bonding by having the voles press levers to get access to either a friend/mate or a stranger.

"Female wild-type voles typically press more to get their partner than to get a stranger, in both peer and mate relationships. The oxytocin receptor deficient mutants also press more to get to their mating partner, but not for peer relationships," Beery said. "That makes sense at some level because we think mate relationships are more rewarding than peer relationships, or at least they depend more on reward-signaling pathways."

Lack of oxytocin signaling thus not only delays the formation of relationships, but also creates deficits in long-term peer relationships.

On the flip side, voles lacking oxytocin receptors were also less aggressive toward strangers and less avoidant of them.

"You can see contributions of oxytocin signaling to both sides of selectivity," Beery said. "On the prosocial side, it's involved in wanting to be with a known friend or peer, while on the antisocial side, it's aiding in rejecting an unfamiliar animal. We've seen effects of oxytocin on both affiliation and aggression in our other studies in prairie voles, and it parallels human findings on a role of oxytocin in in-group/out-group dynamics."

Oxytocin nanosensors

The researchers used a new oxytocin sensor developed in Landry's UC Berkeley lab to determine whether lack of an oxytocin receptor caused increases or decreases in oxytocin release. If oxytocin release increased in these voles, it could potentially interact with a receptor for a similar neuropeptide that is also involved in formation of social relationships, compensating for the absence of oxytocin receptors.

Landry, an associate professor in the departments of chemical and biomolecular engineering, neuroscience, and molecular and cell biology and a co-corresponding author of the paper, created these sensors from carbon nanotubes joined with specific single-stranded DNA sequences selected because they latch onto the oxytocin molecule and fluoresce. Komatsu and Landry found no excess of oxytocin in the voles' brains. In fact, oxytocin was being released in lower amounts from fewer sites in the nucleus accumbens, a key brain region for social reward across species.

Co-authors with Black, Komatsu, Beery, Landry and Manoli are Jiaxuan Zhao, Scarlet Taskey and Nicole Serrano of UC Berkeley, and Ruchira Sharma of UCSF. Beery's work was supported by the National Science Foundation (CAREER award 2239635) and the National Institutes of Health (R01MH132908). Komatsu is now an assistant professor at the University of Illinois.
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The 30-minute workout that could slash cancer cell growth by 30% | ScienceDaily
A single bout of either resistance or high intensity interval training could help in the cancer battle, new research from Edith Cowan University (ECU) has found.


						
ECU PhD student Mr Francesco Bettariga found that a single bout of exercise increased the levels of myokines, a protein produced by muscles which have anti-cancer effects, and which could reduce the proliferation of cancer growth by 20 to 30 per cent.

"Exercise has emerged as a therapeutic intervention in the management of cancer, and a large body of evidence exists that show the safety and effectiveness of exercise as medicine, either during or post cancer treatment," Mr Bettariga said.

His research with survivors of breast cancer measured myokine levels before, immediately after and 30 minutes post a single bout of either resistance of high intensity interval training and found that both sets of exercise had a resultant increase in myokine levels.

While higher levels of myokines were expected in a healthy population, post a vigorous workout, Mr Bettariga investigated whether breast cancer survivors would see the same results, given the impact that cancer treatments and cancer itself often has on the body.

"The results from the study show that both types of exercise really work to produce these anti-cancer myokines in breast cancer survivors. The results from this study are excellent motivators to add exercise as standard care in the treatment of cancer," Mr Bettariga said.

He added that the long-term implications of elevated myokine levels should be further investigated, particularly in relation to cancer recurrence.




Further research by Mr Bettariga investigated how changes in body composition, following consistent exercise, could impact inflammation, which plays a key role in breast cancer recurrence and mortality by promoting tumour progression.

Persistent inflammation not only promotes tumour progression by influencing cell proliferation, survival, invasiveness, and metastasis, but also inhibits immune function. Given that the cancer itself and the side-effects of treatments can elevate levels of inflammatory biomarkers, survivors of breast cancer are at increased risk of cancer progression, recurrence and mortality.

"Strategies are needed to reduce inflammation which may provide a less supportive environment for cancer progression, leading to a lower risk of recurrence and mortality in survivors of breast cancer," Mr Bettariga said.

The new research found that by reducing fat mass and increasing lean mass, through consistent and persistent exercise, cancer survivors had a better chance at reducing inflammation.

"If we are able to improve body composition, we have a better chance of decreasing inflammation because we are improving lean mass and reducing fat mass, which is responsible for releasing anti and pro-inflammatory markers," Mr Bettariga said.

Unfortunately, quick fixes to reduce fat mass would not have the same beneficial effects, Mt Bettariga stressed.

"You never want to reduce your weight without exercising, because you need to build or preserve muscle mass and produce these chemicals that you can't do through just diet alone."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250813083603.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Blood pressure cuff errors may be missing 30% of hypertension cases | ScienceDaily
Researchers have found why common cuff-based blood pressure readings are inaccurate and how they might be improved, which could improve health outcomes for patients.


						
High blood pressure, or hypertension, is the top risk factor for premature death, associated with heart disease, strokes and heart attacks. However, inaccuracies in the most common form of blood pressure measurement mean that as many as 30% of cases of high blood pressure could be missed.

The researchers, from the University of Cambridge, built an experimental model that explained the physics behind these inaccuracies and provided a better understanding of the mechanics of cuff-based blood pressure readings.

The researchers say that some straightforward changes, which don't necessarily involve replacing standard cuff-based measurement, could lead to more accurate blood pressure readings and better results for patients. Their results are reported in the journal PNAS Nexus.

Anyone who has ever had their blood pressure taken will be familiar with the cuff-based method. This type of measurement, also known as the auscultatory method, relies on inflating a cuff around the upper arm to the point where it cuts off blood flow to the lower arm, and then a clinician listens for tapping sounds in the arm through a stethoscope while the cuff is slowly deflated.

Blood pressure is inferred from readings taken from a pressure gauge attached to the deflating cuff. Blood pressure is given as two separate numbers: a maximum (systolic) and a minimum (diastolic) pressure. A blood pressure reading of 120/80 is considered 'ideal'.

"The auscultatory method is the gold standard, but it overestimates diastolic pressure, while systolic pressure is underestimated," said co-author Kate Bassil from Cambridge's Department of Engineering. "We have a good understanding of why diastolic pressure is overestimated, but why systolic pressure is underestimated has been a bit of a mystery."

"Pretty much every clinician knows blood pressure readings are sometimes wrong, but no one could explain why they are being underestimated -- there's a real gap in understanding," said co-author Professor Anurag Agarwal, also from Cambridge's Department of Engineering.




Previous non-clinical studies into measurement inaccuracy used rubber tubes that did not fully replicate how arteries collapse under cuff pressure, which masked the underestimation effect.

The researchers built a simplified physical model to isolate and study the effects of downstream blood pressure -- the blood pressure in the part of the arm below the cuff. When the cuff is inflated and blood flow to the lower arm is cut off, it creates a very low downstream pressure. By reproducing this condition in their experimental rig, they determined this pressure difference causes the artery to stay closed for longer while the cuff deflates, delaying the reopening and leading to an underestimation of blood pressure.

This physical mechanism -- the delayed reopening due to low downstream pressure -- is the likely cause of underestimation, a previously unidentified factor. "We are currently not adjusting for this error when diagnosing or prescribing treatments, which has been estimated to lead to as many as 30% of cases of systolic hypertension being missed," said Bassil.

Instead of the rubber tubes used in earlier physical models of arteries, the Cambridge researchers used tubes that lay flat when deflated and fully close when the cuff pressure is inflated, the key condition for reproducing the low downstream pressure observed in the body.

The researchers say that there is a range of potential solutions to this underestimation, which include raising the arm in advance of measurement, potentially producing a predictable downstream pressure and therefore predictable underestimation. This change doesn't require new devices, just a modified protocol.

"You might not even need new devices, just changing how the measurement is done could make it more accurate," said Agarwal.




However, if new devices for monitoring blood pressure are developed, they might ask for additional inputs which correlate with downstream pressure, to adjust what the 'ideal' readings might be for each individual. These may include age, BMI, or tissue characteristics.

The researchers are hoping to secure funding for clinical trials to test their findings in patients, and are looking for industrial or research partners to help refine their calibration models and validate the effect in diverse populations. Collaboration with clinicians will also be essential to implement changes to clinical practice.

The research was supported by the Engineering and Physical Sciences Research Council (EPSRC), part of UK Research and Innovation (UKRI).
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Global study reveals the surprising habit behind tough decisions | ScienceDaily
An international study surveying people in a dozen countries found that when it comes to making complex decisions, people all over the world tend to reflect on their own, rather than seek advice.


						
Researchers from the University of Waterloo led the new study that surveyed more than 3,500 people from megacities to small Indigenous communities in the Amazon rainforest to learn how they make decisions. This work is the broadest test of decision-style preferences across cultures to date.

The researchers say that by understanding that even in interdependent societies most people prefer to go with the decision made by themselves, irrespective of what others say, can help clarify cross-cultural misunderstandings and realize that we all appear to be juggling similar internal debates.

"Realizing that most of us instinctively 'go it alone' helps explain why we often ignore good counsel, be it for health tips or financial planning, despite mounting evidence that such counsel may help us make wiser decisions," said Dr. Igor Grossmann, professor in the Department of Psychology at Waterloo and first author on the paper. "This knowledge can help us design teamwork better by working with this self-reliant tendency and letting employees reason privately before sharing advice that they might reject."

The study upends the belief that westerners work things out themselves while the rest of the world leans on others. In fact, intuition and self-reflection beat out advice from friends or crowdsourcing in all countries studied. The amount of that preference varied, depending on the level at which a culture values independence or interdependence.

"Our take-home message is that we all look inward first, yet the wisest moves may happen when solo reflections are shared with others," Grossmann said. "What culture does is controls the volume knob, dialing up that inner voice in highly independent societies and softening it somewhat in more interdependent ones."

Nearly 40 authors contributed to this work as part of the Geography of Philosophy Project, which is led by Dr. Edouard Machery, from the University of Pittsburgh.

The study, Decision-making preferences for intuition, deliberation, friends or crowds in independent and interdependent societies, appears in Proceedings of the Royal Society B Biological Sciences.
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The hidden mental health danger in today's high-THC cannabis | ScienceDaily


						
[image: 5 Things to Know About Cannabis and Psychosis]
 Stronger cannabis is driving higher psychosis risks, especially in young, frequent users, making quitting and treatment more important than ever. Credit: Shutterstock

 





						"Cannabis from the 2000s is not the same as in 2025," said coauthor Dr. Nicholas Fabiano, MD, resident and researcher with the Department of Psychiatry, University of Ottawa, Ottawa, Ontario. "THC content has increased by 5 times. This is likely a significant driver in the increasing link between cannabis use and schizophrenia."


						the last 20 years in Canada from about 4% to 20% in most legal dried cannabis.    
	High-potency and regular cannabis use is linked to increased risk of psychosis -- The risk of psychosis is increased in people using high-potency THC (more than 10% THC), people using it frequently, and those who are younger and male. A history of mental disorders (depression, anxiety, etc.) also appears to increase the risk.
    	Cannabis-induced psychosis and cannabis use disorder increase the risk of schizophrenia -- A recent study of 9.8 million people in Ontario found a 14.3-fold higher risk of developing a schizophrenia-spectrum disorder in people visiting the emergency department for cannabis use and a 241.6-fold higher risk from visits for cannabis-induced psychosis.
    	Treatment requires stopping cannabis and taking medication -- Continued use of cannabis after a first episode of cannabis-induced psychosis is linked to greater risk of returning symptoms. Antipsychotic medication can help people with severe and prolonged symptoms.
    	Behavioral options may help with cannabis cessation -- Motivational interviewing or cognitive behavioral therapy by a physician or psychologist can help build skills to resist cravings and follow treatment recommendations.
"Cannabis from the 2000s is not the same as in 2025," said coauthor Dr. Nicholas Fabiano, MD, resident and researcher with the Department of Psychiatry, University of Ottawa, Ottawa, Ontario. "THC content has increased by 5 times. This is likely a significant driver in the increasing link between cannabis use and schizophrenia."
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Scientists detect virus traces in blood that may unlock long COVID's mystery | ScienceDaily
Researchers from the Translational Genomics Research Institute (TGen), part of City of Hope, and the Lundquist Institute for Biomedical Innovation at Harbor-UCLA Medical Center have identified a potential biomarker for long COVID.


						
If the findings of their study are confirmed by other research centers, the biomarker could be the first specific and quantifiable indicator for confirming long COVID. Currently, clinicians confer a diagnosis of long COVID based upon a collection of symptoms that patients develop after SARS-CoV-2 infection.

"If a patient arrives in clinic and they relate the persistence of typical signs and symptoms of long COVID, 12 weeks or more after COVID -19 infection, I give them a presumptive diagnosis, but I don't have any blood tests or biomarkers to confirm this diagnosis," said William Stringer, M.D., a Lundquist Institute investigator and senior author on the study.

The study results, reported in the journal Infection, detail the detection of SARS-CoV-2 protein fragments within extracellular vesicles (EVs) -- tiny, naturally occurring packages that help cells share proteins, metabolites, and other materials. The researchers collected and analyzed blood samples from 14 patients over 12 weeks of aerobic exercise training (56 samples in all) in a clinical trial led by Stringer in long COVID.

The researchers found 65 distinct protein fragments from SARS-CoV-2 inside the EVs. These fragments come from the virus's Pp1ab protein, an RNA Replicase enzyme which is key to how the virus copies itself and makes other viral particles. This protein is found uniquely in SARS-CoV-2, and not in uninfected human cells, noted Asghar Abbasi, Ph.D., a Lundquist Institute investigator and first author of the study.

Significantly, the researchers found that these viral peptides were demonstrated in each subject, but not each blood draw, in the EVs of Long COVID patients and were not detected in a separate control group of pre-pandemic EV samples.

These findings add to growing evidence that suggests that SARS-CoV-2 may persist in certain body tissues long after the initial infection. Some groups hypothesize these lingering viral reservoirs could play a role in Long COVID. How the virus reaches tissues without its usual entry points -- such as the brain -- remains an open question, and may be related to EV particles.




"We thought that maybe if the virus is circulating or moving in the body, we should try to see if EVs are carrying those viral fragments," Abbasi explained.

This idea became part of an ongoing clinical trial led by Drs. Abbasi and Stringer, which was already studying EVs to see if they are linked to changes in immune function related to exercise and post-exertional malaise, a common symptom in these patients.

"While promising, the molecular signal of the viral peptides within the study samples was observed to be subtle and not consistently detected at every blood collection time point," said Patrick Pirrotte, Ph.D., associate professor at TGen, director of the Integrated Mass Spectrometry Shared Resource at TGen and City of Hope, and co-senior author of the study. "There's still a lot to unpack that we don't know at this point."

For instance, he added, the researchers don't know if the exercise itself drives the expression of viral programs intracellularly, and then those viral programs result in proteins that are going to be shed, or if there is a permanent reservoir in those cells, and it's just a matter of detecting it at a certain time point. Although the identified peptides originated from one of the virus' largest proteins, the researchers did not detect other comparably large proteins indicative of active viral replication. It's possible that the peptides contained in the EVs are just molecular "trash" leftover after the formation of new viral proteins.

"We haven't run [our tests] on people without long COVID symptoms who are currently, or who were, infected with COVID," said Stringer. "This raises the question: is this just continuing to take out the trash from the COVID infected cell or is this really ongoing replication someplace? I think that's the mechanistic issue that needs to be resolved in future studies."

The Pulmonary Education and Research Foundation (PERF) and the UCLA David Geffen School of Medicine (DGSoM)-Ventura County Community Foundation (VCCF) funded this research.
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Scientists discover the pancake secret that makes vegan eggs irresistible | ScienceDaily
As the demand for plant-based meat and dairy options grows, vegan burgers, nuggets, and beverages have been in the spotlight for sustainable protein alternatives. But unlike their meatless burger counterparts, plant-based eggs haven't received the same attention from researchers -- until now.


						
Enter Da Eun Kim, a doctoral student at the University of Illinois Urbana-Champaign, and Brenna Ellison, a professor at Purdue University. Together, they set out to answer a deceptively simple question: What makes someone willing to purchase a vegan egg?

Their new study is one of the first to examine this question. Using an experimental method known as a vignette design, researchers tested how factors such as price, product type, and setting influence people's behavior.

"We wanted to measure the consumer's perception about plant-based eggs," said Kim, who is a graduate student in the Department of Agricultural and Consumer Economics, part of the College of Agricultural, Consumer and Environmental Sciences at Illinois. "A vignette experiment allowed us to create hypothetical scenarios and isolate what consumers really think."

Instead of directly asking people if they would purchase a plant-based egg, the vignette method asked participants to imagine they were about to eat breakfast. This meal would take place either at home or in a restaurant, and consumers had a choice between scrambled eggs or pancakes made with plant-based eggs.

The results were both surprising and informative.

"We expected the setting to be more important, as we thought the novelty of the plant-based egg product would lead people to want to eat it in a restaurant where chefs know how to prepare the product in a way that tastes good," Ellison said. "Surprisingly, the location of where you were eating, whether it be at a restaurant versus at home, didn't have as much of an effect as we imagined."

Additionally, consumers were more likely to purchase plant-based eggs when they were mixed into something familiar, like pancakes, instead of served on their own.




The team also asked participants to rate how plant-based eggs would compare to traditional ones. Unsurprisingly, expected taste and appearance still favor the classic egg. But the plant-based version came out on top for environmental impact and animal welfare. This reflects a broader trend in food science, where ethical motivations are beginning to influence consumer choices.

Does this mean every consumer will want to purchase plant-based eggs? "Probably not," Ellison said. "However, we did find that consumers who had previous experience trying plant-based eggs were more likely to purchase them compared to people without that experience. This suggests that consumers had a positive experience with the product previously."

While familiarity with plant-based eggs is helpful, familiarity with the end product, such as pancakes, may also be key. "Introducing them as an ingredient, especially in a product that consumers are comfortable with, is a way to get people over any 'mental hurdles' associated with trying plant-based eggs," Ellison said.

These results offer a clear message for the industry: give people an easy, tasty, and recognizable way to try something new.

"There are still sensory barriers," Kim said. "I've tried the liquid version that comes in a bottle, like egg whites. The taste was different, but I was surprised the texture was very similar to traditional eggs."

That firsthand experience echoes the study's findings; while taste and texture still matter, many consumers just need a nudge to take the first bite. And the best way to do that may be through a subtle swap in a familiar dish.

While plant-based eggs might not be ready to replace the classic scramble at every breakfast table, they are finding their niche. Science shows that people may not be ready to eat them plain -- but mix them in, make it easy, and meet consumers where they are.
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Cutting sugar won't curb your sweet tooth, scientists say | ScienceDaily
Turns out, your sweet tooth may not be shaped by your diet. Findings from a new randomized controlled trial suggest that eating more sweet-tasting foods doesn't increase someone's preference for sweet tastes.


						
The researchers found that after six months on diets with varying amounts of sweet foods, study participants' preference for sweetness stayed the same, no matter how much sweet-tasting foods they ate.

"We also found that diets with lower or higher dietary sweetness were not associated with changes in energy consumption or body weight," said the study's lead investigator, Kees de Graaf, PhD, emeritus professor in sensory science and eating behavior at the Division of Human Nutrition and Health at Wageningen University in The Netherlands. "Even though many people believe that sweet foods promote higher energy intake, our study showed that sweetness alone isn't to blame for taking in too many calories."

Eva Cad, a doctoral fellow at Wageningen University, will present the findings at NUTRITION 2025, the flagship annual meeting of the American Society for Nutrition.

"Most studies examining the effects of repeated exposure to sweet taste on the liking, or preference, for sweetness have been short-term, covering periods up to one day," said de Graaf. "Without consistent data on the longer-term effects, the basic question of whether or not sweetness preferences are modifiable has been unanswered."

To address this research gap, the investigators conducted a study based on a validated approach to measuring sweet taste preferences using foods and drinks developed especially for the trial and not administered as part of the intervention diets. The rigorous design followed a pre-registered and ethics-approved protocol with strict adherence throughout the trial.

For the study, three groups of about 60 volunteers -- 180 participants total -- were each given diets with mostly sweet, less sweet or a mix of foods. This was done by delivering food and drink packages every two weeks for six months, providing about half of each participant's daily food items. The study participants received daily menus for guidance but could eat as much or as little of the provided foods as they wanted.




The researchers categorized foods based on their sweetness using data from their previous study that measured taste intensity in about 500 commonly eaten Dutch foods. Sweet products included items like jam, milk chocolate, sweetened dairy and sugar-sweetened drinks. Non-sweet items included foods like ham, cheese, peanut butter, humus, salted popcorn and sparkling water.

Each person's preference for sweet taste was tested before the intervention diet began, two times during the diet, directly after the diet ended, and one and four months after people were no longer following the assigned diet. The investigators also looked at total energy and macronutrient intake, dietary intakes during the trial and physiological measures like body weight, body composition and blood markers for the risk of diabetes and cardiovascular diseases, such as glucose, insulin and cholesterol.

To make sure that there were no confounding factors, the carbohydrates, fat and protein composition of the foods and drinks provided to each group were matched. They also randomized people with similar sex, age and body weight to avoid large differences among the groups.

The researchers found that lower exposure to sweet-tasting foods did not lead to shifts in sweet taste preferences, changes in sweet taste perception, changes in food choice or energy intake. Likewise, the group eating more sweet-tasting foods did not experience an increased preference for sweet foods. They also found no association between the amount of sweet foods consumed with changes in body weight or biomarkers for diabetes and cardiovascular disease. After the intervention, the participants naturally returned to baseline levels of sweet food intake at the 1- and 4-month follow-ups.

"This is one of the first studies to measure and adjust sweetness across the whole diet within a realistic range of what people actually consume," said de Graaf. "This matters because some people avoid sweet-tasting foods, believing that regular exposure will increase their preference for sweetness -- but our results show that's not the case."

Next, the researchers would like to repeat the study with children, a group that may still be flexible in forming their taste preferences and eating habits.
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Scientists discover brain layers that get stronger with age | ScienceDaily
The human brain ages less than thought and in layers - at least in the area of the cerebral cortex responsible for the sense of touch. Researchers at DZNE, the University of Magdeburg, and the Hertie Institute for Clinical Brain Research at the University of Tubingen come to this conclusion based on brain scans of young and older adults in addition to studies in mice. Their findings, published in the journal Nature Neuroscience, also provide new insights into how the ability to process sensory information changes with age.


						
The human cerebral cortex is only a few millimeters thick and arranged in numerous folds. This tissue usually becomes thinner with age. "This is a hallmark of aging. It is attributed, among other things, to the loss of neurons. As a result, some abilities deteriorate. In any case, it is generally assumed that less brain volume means reduced function," explains Prof. Esther Kuhn, a neuroscientist at DZNE and the Hertie Institute for Clinical Brain Research. "However, little is known about how exactly the cortex actually ages. This is remarkable, given that many of our daily activities depend on a functioning cortex. That's why we examined the situation with high-resolution brain scans."

A processor for tactile input

Together with colleagues from Tubingen and Magdeburg, Esther Kuhn focused on a part of the cerebral cortex where signals from the tactile sense are processed. This "primary somatosensory cortex" is located on the left and right side of the top of the head and extends along a strip about a finger's width wide towards each ear. "This brain area is relevant for the perception of one's own body and for interacting with the environment," explains the neuroscientist. "When I pick up a key, grasp a door handle or even walk, I constantly need haptic feedback to control my movements. The corresponding stimuli converge in this area and are also processed here."

An unexpected finding

Using magnetic resonance imaging (MRI), the researchers were able to map this area of the cerebral cortex with unprecedented accuracy. To do this, they employed a particularly sensitive scanner with a magnetic field strength of seven Tesla, enabling them to image minute brain structures about the size of a grain of sand. A total of around 60 women and men between the ages of 21 and 80 were examined. "Until now, it had not been considered that the primary somatosensory cortex consists of a stack of several extremely thin layers of tissue, each with its own architecture and function. We have now found that these layers age differently. Although the cerebral cortex becomes thinner overall, some of its layers remain stable or, surprisingly, are even thicker with age. Presumably because they are particularly solicited and thus retain their functionality. We therefore see evidence for neuroplasticity, that is, adaptability, even in senior people."

Stacked architecture

The layered structure of the primary somatosensory cortex also occurs in similar form in other areas of the human brain - and even in other organisms. "From an evolutionary perspective, processing sensory information in this way has apparently proven beneficial," says Kuhn. In the current study, not only the middle layer of the cortex but also the areas above were found to be remarkably resistant to the aging process. The different layers were distinguished based on their content of myelin, a substance essential for the transmission of nerve signals. "The middle layer is effectively the gateway for haptic stimuli. In the layers above, further processing occurs," says Kuhn. "For example, in the case of sensory stimuli from the hand, the upper layers are particularly involved in the interaction between neighboring fingers. This is important when grasping objects. We therefore also did tests on the tactile sensitivity and motor ability of the hand with our study participants. Furthermore, we performed so-called functional MRI scans to capture the function of the middle layer of the cortex, where the signals are received."




Modulated stimuli

Only the deeper layers of the cerebral cortex showed age-related degeneration: they were thinner in older study participants than in younger ones. In the lower layers of the cortex, a process called modulation takes place: tactile signals are amplified or attenuated depending on the context. "This has something to do with concentration and attention," explains Kuhn. "For example, if I'm wearing a ring on my finger, at some point I'll stop feeling it, even though the tactile stimuli are still there. This only reoccurs when I consciously notice the ring again."

What is used is preserved

"The middle and upper layers of the cortex are most directly exposed to external stimuli. They are permanently active because we have constant contact with our environment," Kuhn continues. "The neural circuits in the lower layers are stimulated to a lesser extent, especially in later life. I therefore see our findings as an indication that the brain preserves what is used intensively. That's a feature of neuroplasticity. This is also consistent with our observations regarding a study participant, who was 52 years old. He had to rely on just one arm throughout his life, as he was born with a missing limb. The corresponding middle layer of his cerebral cortex, the one getting sensory inputs, was comparatively thin." In addition, differences in the aging of the brain's layers may explain why some abilities decline with age, while others do less. "Sensorimotor skills that are repeatedly practiced, such as typing on a keyboard, can remain stable for a long time, even in old age," says Kuhn. "However, if there are interfering stimuli, such as a noisy environment, older people usually find such activities particularly difficult. This could be because the functionality of the deep layers of the cortex has deteriorated, the modulation of sensory stimuli thus being impaired."

Evidence for compensation

However, the researchers found evidence that mechanisms in the deep layers of the cerebral cortex counteract age-related functional decline to some extent. "Although the deep layers became thinner with age, their myelin content, surprisingly, increased. In fact, we also observed these effects in studies on mice, which we did for comparison. We then found that the rise in myelin is due to an increase in the number of certain neurons," says Kuhn. "These are known to have a positive effect on the modulation of nerve impulses. They sharpen the signal, so to speak. Apparently, compensatory mechanisms counteract specific cellular degeneration. With regard to prevention, it would be interesting to study whether these mechanisms can be specifically promoted and maintained. In fact, our data from mice suggests that this compensation disappears at a very advanced age."

An optimistic view on aging

"Together, our findings are consistent with the general idea that we can do something good for our brains with appropriate stimulation. I think it's an optimistic notion that we can influence our aging process to a certain degree," says Kuhn. "But of course, everyone has to find their own way to tap into this potential."
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Scientists reversed memory loss by powering the brain's tiny engines | ScienceDaily
Mitochondria, the tiny organelles without which our bodies would be deprived of energy, are gradually revealing their mysteries. In a new study published in Nature Neuroscience, researchers from Inserm and the University of Bordeaux at the NeuroCentre Magendie, in collaboration with researchers from the Universite de Moncton in Canada, have for the first time succeeded in establishing a causal link between mitochondrial dysfunction and the cognitive symptoms associated with neurodegenerative diseases.


						
Thanks to the creation of a specific and unprecedented tool, they succeeded in increasing mitochondrial activity in animal models of neurodegenerative diseases, where they observed an improvement in memory deficit symptoms. While these are only initial results, they open the door to considering mitochondria as a new therapeutic target.

The mitochondrion is a small intracellular organelle that provides the energy needed by the cell to function properly. The brain is one of the most energy-demanding organs, and neurons rely on the energy produced by mitochondria to communicate with one another. Indeed, when mitochondrial activity is impaired, neurons do not have the energy required to function correctly.

Neurodegenerative diseases are characterized by a progressive impairment of neuronal functions leading to the death of brain cells. In Alzheimer's disease, for example, it has been observed that neuronal degeneration, which precedes cell death, is accompanied by impaired mitochondrial activity. However, due to the lack of suitable tools, it has been difficult in the past to determine whether mitochondrial alterations play a causal role in these conditions or are simply a consequence of the pathophysiological process.

In this new study, researchers from Inserm and the Universite de Bordeaux, in collaboration with researchers from the Universite de Moncton in Canada, developed for the first time a tool that allows to temporarily stimulate mitochondrial activity. They hypothesized that if this stimulation led to an improvement of symptoms in animals, this would mean that the impairment of mitochondrial activity precedes the loss of neurons in the context of a neurodegenerative disease.

In previous studies, the research teams already described the specific role of G proteins[1] in the modulation of mitochondrial activity in the brain. In the present paper, the researchers succeeded in generating an artificial receptor, called mitoDreadd-Gs, able to activate G proteins directly in the mitochondria, thereby stimulating mitochondrial activity. The stimulation of mitoDreadd-Gs in the brain led to the normalisation of both mitochondrial activity and memory performance of dementia mouse models.

"This work is the first to establish a cause-and-effect link between mitochondrial dysfunction and symptoms related to neurodegenerative diseases, suggesting that impaired mitochondrial activity could be at the origin of the onset of neuronal degeneration," explains Giovanni Marsicano, Inserm research director and co-senior author of the study.

"These results will need to be extended, but they allow us to better understand the important role of mitochondria in the proper functioning of our brain. Ultimately, the tool we developed could help us identify the molecular and cellular mechanisms responsible for dementia and facilitate the development of effective therapeutic targets," explains Etienne Hebert Chatelain, professor at the Universite de Moncton and co-senior author of the study.

"Our work now consists of trying to measure the effects of continuous stimulation of mitochondrial activity to see whether it impacts the symptoms of neurodegenerative diseases and, ultimately, delays neuronal loss or even prevents it if mitochondrial activity is restored," added Luigi Bellocchio, Inserm researcher and co-senior author of the study.

Notes
    	G-proteins have the specific role of enabling the transfer of information within cells.
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The parasite that turns off your body's pain alarm and sneaks in | ScienceDaily

Schistosomiasis is a parasitic infection caused by helminths, a type of worm. Infection occurs during contact with infested water through activities like swimming, washing clothes, and fishing, when larvae penetrate the skin. Surprisingly, the worm often evades detection by the immune system, unlike other bacteria or parasites that typically cause pain, itching, or rashes.

In this new study, researchers from Tulane School of Medicine aimed to find out why the parasitic worm Schistosoma mansoni doesn't cause pain or itching when it penetrates the skin. Their findings show that S. mansoni causes a reduction in the activity of TRPV1+, a protein that sends signals the brain interprets as heat, pain, or itching. As part of pain-sensing in sensory neurons, TRPV1+ regulates immune responses in many scenarios such as infection, allergy, cancer, autoimmunity, and even hair growth.

The researchers found that S. mansoni produces molecules that suppress TRPV1+ to block signals from being sent to the brain, allowing S. mansoni to infect the skin largely undetected. It is likely S. mansoni evolved the molecules that block TRPV1+ to enhance its survival.

"If we identify and isolate the molecules used by helminths to block TRPV1+ activation, it may present a novel alternative to current opioid-based treatments for reducing pain," said Dr. De'Broski R. Herbert, Professor of Immunology at Tulane School of Medicine, who led the study. "The molecules that block TRPV1+ could also be developed into therapeutics that reduce disease severity for individuals suffering from painful inflammatory conditions."

The study also found that TRPV1+ is necessary for initiating host protection against S. mansoni. TRPV1+ activation leads to the rapid mobilization of immune cells, including gd T cells, monocytes, and neutrophils, that induce inflammation. This inflammation plays a crucial role in host resistance to the larval entry into the skin. These findings highlight the importance of neurons that sense pain and itching in successful immune responses

"Identifying the molecules in S. mansoni that block TRPV1+ could inform preventive treatments for schistosomiasis. We envision a topical agent which activates TRPV1+ to prevent infection from contaminated water for individuals at risk of acquiring S. mansoni," said Dr. Herbert.

In this study, mice were infected with S. mansoi and evaluated for their sensitivity to pain as well as the role of TRPV1+ in preventing infection. Researchers next plan to identify the nature of the secreted or surface-associated helminth molecules that are responsible for blocking TRPV1+ activity and specific gd T cell subsets that are responsible for immune responses. The researchers also seek to further understand the neurons that helminths have evolved to suppress.
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Trapped in guilt and shame? Science explains why you can't let go | ScienceDaily
A new study from Flinders University has revealed why forgiving ourselves can be so difficult for some - even when we know it might benefit our mental health.


						
The research, published in the journal Self and Identity, looked at the real-life experiences of people who feel stuck in guilt and shame after making a mistake or going through a difficult situation.

The study explored why some people struggle to forgive themselves, comparing personal stories from 80 individuals who either did forgive themselves eventually with those who felt they never could.

The study found that people who struggled to forgive themselves often felt that the event was still fresh in their minds, even if it had happened years ago.

They described replaying the moment over and over, feeling stuck in the past, and struggling with intense emotions including guilt, regret, shame and self-blame.

Professor in Psychology and lead author, Professor Lydia Woodyatt, says the findings show that self-forgiveness is far more complex than simply "letting go."

"Self-forgiveness isn't about just moving on or forgetting what happened," says Professor Woodyatt, from the College of Education, Psychology and Social Work.




"People who forgave themselves still thought of the events from time to time, and still sometimes felt shame or guilt, especially if they were in a situation that reminded them of the event. The difference was, the emotions were much less intense and frequent, and the event no longer controlled their life."

The group also made a conscious effort to focus on the future, accept their limitations (especially of knowledge, judgment, or control at the time), and reconnect with their values moving forward.

In contrast, the research showed that people who felt they had failed someone they cared for -- such as a child, partner, or friend -- or who had been victims themselves, often found it hardest to move on.

Professor Woodyatt says this challenges the idea that self-forgiveness is only for people who have clearly done something wrong.

"Sometimes self-condemnation, guilt and shame arise when wrong is done to us, or in situations where we feel a heightened sense of responsibility - even if there is no way we could control the outcome," she says.

"Emotions are a clue to what the brain needs to resolve in order to move on from self-condemnation. Emotions are the hurt that indicates the site of the possible injury if you will.




"In the case of shame, guilt and self-condemnation, this is about our brain helping to work through moral injury - that is core threats to psychological needs like agency (such as a sense of choice, control and autonomy) and our need for belonging (such as being an appropriate group member or relationship partner) and live according to those shared values."

The study also found that self-forgiveness is not a one-time decision, but a process that takes time, reflection, and often support from others.

Professor Woodyatt says the findings are important for mental health professionals who work with people dealing with guilt and shame.

"Helping someone forgive themselves isn't about telling them - 'don't feel ashamed for this, it's not your fault'," she says.

"It's about helping them understand where that shame or guilt is coming from, and working through those underlying psychological needs, moving from moral injury to moral repair - reaffirming their sense of agency and moral identity moving forward."

Criminologist and psychologist Dr Melissa de Vel-Palumbo says the study offers valuable insights for criminologists by revealing how people process guilt and responsibility -- key factors in understanding offending behaviour and rehabilitation.

"In this research we drew on real stories from people reflecting on painful experiences, some going back decades," says Dr de Vel-Palumbo from Flinders' College of Business, Government and Law.

"That gave us a unique window into how people actually live with guilt, shame and self-blame over time."

Acknowledgments: The authors thank the participants who took the time to tell their personal stories.
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What scientists discovered about french fries and diabetes | ScienceDaily
Eating three servings of French fries a week is associated with a 20% increased risk of developing type 2 diabetes, but eating similar amounts of potatoes cooked in other ways -- boiled, baked or mashed -- does not substantially increase the risk, finds a study published by The BMJ on August 6.


						
What's more, replacing any form of potatoes with whole grains was associated with a lower type 2 diabetes risk, but swapping them for white rice was linked to an increased risk, the results show.

Potatoes contain several nutrients including fiber, vitamin C, and magnesium, but they also have a high starch content and therefore a high glycemic index, so have been linked to a higher risk of developing type 2 diabetes.

But neither the preparation method for potatoes nor specific foods that potatoes would replace have been considered, both of which are key to evaluating the overall health impact of potatoes.

To address this, researchers investigated the association between intake of potatoes prepared by different methods (boiled, baked, or mashed versus French fries) and risk of type 2 diabetes. They also looked at the impact on health of replacing potatoes with other major carbohydrates, such as whole grains and rice.

Their findings are based on more than 205,000 health professionals from three large US studies carried out between 1984 and 2021. Participants were free of diabetes, heart disease or cancer and completed detailed food questionnaires every four years.

During almost 40 years of follow up, 22,299 people were diagnosed with type 2 diabetes.




After adjusting for lifestyle and dietary factors related to diabetes risk, the researchers found that for every three weekly servings of total potato, the rate of type 2 diabetes increased by 5% and for every three weekly servings of French fries, the rate increased by 20%. However, similar intake of baked, boiled, or mashed potatoes was not associated with a significantly increased risk.

Replacing three weekly servings of total potato with whole grains lowered the type 2 diabetes rate by 8%. Substituting baked, boiled, or mashed potatoes with whole grains lowered the rate by 4%, and replacing French fries lowered the rate by 19%.

In contrast, replacing total potatoes or baked, boiled, or mashed potatoes with white rice was associated with an increased risk of type 2 diabetes.

This is an observational study so no firm conclusions can be drawn about cause and effect and the researchers can't rule out the possibility that other unmeasured factors may have influenced their results. Most participants were also health professionals of European ancestry, so findings may not apply to other populations.

Nevertheless, they conclude: "Our findings underscore that the association between potato intake and type 2 diabetes risk depends on the specific foods used as replacement. The findings also align with current dietary recommendations that promote the inclusion of whole grains as part of a healthy diet for the prevention of type 2 diabetes."

So, are potatoes back on the plate? Well, it depends, say researchers in a linked editorial, who note that it is important to consider preparation method and replacement food when guiding the public or informing policy.

They point out that with their relatively low environmental impact and their health impact, baked, boiled, or mashed potatoes can be part of a healthy and sustainable diet, though whole grains should remain a priority, but say future studies from more diverse populations that account for both preparation methods and substitution analysis are needed.
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How NASA's Lunar Trailblazer was lost before reaching the Moon | ScienceDaily
The small satellite was to map lunar water, but operators lost contact with the spacecraft the day after launch and were unable to recover the mission.


						
NASA's Lunar Trailblazer ended its mission to the Moon on July 31. Despite extensive efforts, mission operators were unable to establish two-way communications after losing contact with the spacecraft the day following its Feb. 26 launch.

The mission aimed to produce high-resolution maps of water on the Moon's surface and determine what form the water is in, how much is there, and how it changes over time. The maps would have supported future robotic and human exploration of the Moon as well as commercial interests while also contributing to the understanding of water cycles on airless bodies throughout the solar system.

Lunar Trailblazer shared a ride on the second Intuitive Machines robotic lunar lander mission, IM-2, which lifted off at 7:16 p.m. EST on Feb. 26 aboard a SpaceX Falcon 9 rocket from the agency's Kennedy Space Center in Florida. The small satellite separated as planned from the rocket about 48 minutes after launch to begin its flight to the Moon. Mission operators at Caltech's IPAC in Pasadena established communications with the small spacecraft at 8:13 p.m. EST. Contact was lost the next day.

Without two-way communications, the team was unable to fully diagnose the spacecraft or perform the thruster operations needed to keep Lunar Trailblazer on its flight path.

"At NASA, we undertake high-risk, high-reward missions like Lunar Trailblazer to find revolutionary ways of doing new science," said Nicky Fox, associate administrator, Science Mission Directorate at NASA Headquarters in Washington. "While it was not the outcome we had hoped for, mission experiences like Lunar Trailblazer help us to learn and reduce the risk for future, low-cost small satellites to do innovative science as we prepare for a sustained human presence on the Moon. Thank you to the Lunar Trailblazer team for their dedication in working on and learning from this mission through to the end."

The limited data the mission team had received from Lunar Trailblazer indicated that the spacecraft's solar arrays were not properly oriented toward the Sun, which caused its batteries to become depleted.




For several months, collaborating organizations around the world -- many of which volunteered their assistance -- listened for the spacecraft's radio signal and tracked its position. Ground radar and optical observations indicated that Lunar Trailblazer was in a slow spin as it headed farther into deep space.

"As Lunar Trailblazer drifted far beyond the Moon, our models showed that the solar panels might receive more sunlight, perhaps charging the spacecraft's batteries to a point it could turn on its radio," said Andrew Klesh, Lunar Trailblazer's project systems engineer at NASA's Jet Propulsion Laboratory in Southern California. "The global community's support helped us better understand the spacecraft's spin, pointing, and trajectory. In space exploration, collaboration is critical -- this gave us the best chance to try to regain contact."

However, as time passed, Lunar Trailblazer became too distant to recover as its telecommunications signals would have been too weak for the mission to receive telemetry and to command.

Technological Legacy

The small satellite's High-resolution Volatiles and Minerals Moon Mapper (HVM3) imaging spectrometer was built by JPL to detect and map the locations of water and minerals. The mission's Lunar Thermal Mapper (LTM) instrument was built by the University of Oxford in the United Kingdom and funded by the UK Space Agency to gather temperature data and determine the composition of silicate rocks and soils to improve understanding of why water content varies over time.

"We're immensely disappointed that our spacecraft didn't get to the Moon, but the two science instruments we developed, like the teams we brought together, are world class," said Bethany Ehlmann, the mission's principal investigator at Caltech. "This collective knowledge and the technology developed will cross-pollinate to other projects as the planetary science community continues work to better understand the Moon's water."

Some of that technology will live on in the JPL-built Ultra Compact Imaging Spectrometer for the Moon (UCIS-Moon) instrument that NASA recently selected for a future orbital flight opportunity. The instrument, which has has an identical spectrometer design as HVM3, will provide the Moon's highest spatial resolution data of surface lunar water and minerals.




More About Lunar Trailblazer

Lunar Trailblazer was selected by NASA's SIMPLEx (Small Innovative Missions for Planetary Exploration) competition, which provides opportunities for low-cost science spacecraft to ride-share with selected primary missions. To maintain the lower overall cost, SIMPLEx missions have a higher risk posture and less-stringent requirements for oversight and management. This higher risk acceptance bolsters NASA's portfolio of targeted science missions designed to test pioneering mission approaches.

Caltech, which manages JPL for NASA, led Lunar Trailblazer's science investigation, and Caltech's IPAC led mission operations, which included planning, scheduling, and sequencing of all spacecraft activities. Along with managing Lunar Trailblazer, NASA JPL provided system engineering, mission assurance, the HVM3 instrument, and mission design and navigation. Lockheed Martin Space provided the spacecraft, integrated the flight system, and supported operations under contract with Caltech. The University of Oxford developed and provided the LTM instrument, funded by the UK Space Agency. Lunar Trailblazer, a project of NASA's Lunar Discovery and Exploration Program, was managed by NASA's Planetary Missions Program Office at Marshall Space Flight Center in Huntsville, Alabama, for the agency's Science Mission Directorate in Washington.
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Can a diet really ease lipoedema? Sunniva's journey to pain relief and weight loss | ScienceDaily
    	Lipoedema is thought to be a common, but little-known disease that mainly affects women.
    	The disease is painful. Lipoedema is characterized by disproportionate and excess fatty tissue on the thighs and calves, and sometimes on the arms, while the hands and feet are unaffected.
    	A new doctoral thesis at NTNU investigated the relationship between two different diets and the effect on pain, quality of life, body weight and body composition, appetite and inflammation.

It all started when she was in lower secondary school.

Her thighs, calves and upper arms suddenly began to grow, and she could not understand why it was so painful. It was not until she was over 40 years old that Sunniva Kwapeng was diagnosed with lipoedema.

However, before a correct diagnosis was made, she tried all sorts of diets -- with little success.

A recent NTNU study shows that her experience is quite typical. It is unlikely that the body fat associated with lipoedema can be lost through dieting.

Limited knowledge

"Despite this being a disease that affects many women, little is known about it, which is rather thought-provoking," said Julianne Lundanes, a former PhD candidate at NTNU.




Lipoedema is a poorly understood disease that primarily affects women.

The disease is characterized by disproportionate and excess fatty tissue on the thighs and calves, and sometimes on the arms, while the hands and feet remain unaffected.

Lundanes recently submitted her doctoral thesis at NTNU on the relationship between two different diets and their effects on pain, quality of life, body weight and composition, appetite and inflammation.

Some people also become obese

Lipoedema is painful. It can be painful to move, and it is easy for people with the disease to get caught up in a vicious cycle of inactivity and reduced quality of life. Lipoedema is often mistaken for obesity, but they are two distinct conditions.

If a person with lipoedema loses weight, it is common to see normal fat disappear, such as on the stomach, while the calves and thighs remain the same size. When a person is obese, fat can be stored all over the body, both under the skin and around the internal organs.




In lipoedema, the accumulation of fatty tissue occurs mainly under the skin on the hips, thighs, calves and arms.

The pain associated with the disease can have a significant impact on quality of life, making movement difficult.

"We don't know why the disease is so painful. We believe it involves an inflammatory condition in the fat, and that this is what causes the pain," said Lundanes.

Lipoedema is often hereditary

There are currently no Norwegian national guidelines for the treatment or follow-up of women with lipoedema.

"We also don't know much about why some women develop lipoedema, except that it appears to be hereditary. It is often the case that several people in the same family are affected by it. The disease often manifests during hormonal changes such as puberty, pregnancy and menopause," Lundanes said.

The aim of Lundanes's study was to determine whether a low-carbohydrate diet could serve as an alternative form of treatment for patients with the disease.

She had a sample of 70 women with lipoedema aged 19-73 years old, which was divided into two groups.

One group followed a low-carb diet, while the other followed a low-fat diet. Both groups ate the same number of calories each day, but the amount of carbohydrates and fat varied.

The participants received weekly follow-up for eight weeks and were tested at the beginning and end of the study. Pain and quality of life were measured through a questionnaire.

The results showed clear differences between the two groups.

Similar degrees of inflammation

"The women in the low-carb group had less pain. The participants in the other group did not experience any change in pain, but both groups reported better quality of life," said Lundanes.

Tests were also carried out to see if the reduction in pain was due to the low-carb diet leading to less inflammation in the body. This turned out not to be the case.

"There was no difference in changes in inflammation between the two groups. We also measured inflammation through blood tests, so inflammation in the fatty tissue itself still needs to be investigated in order to draw any conclusions," Lundanes said.

Greater weight loss on the low-carb diet

The women who followed the low-carb diet lost more weight than those who followed the low-fat diet.

"At the end of the study, we found that the women who ate fewer carbohydrates were less hungry than the other group. The feeling of being less hungry is a well-known benefit of low-carb diets once ketosis is achieved. This may have helped these women lose more weight than the other group," Lundanes said.

There is no treatment that can eliminate the causes of or cure lipoedema. There's only treatment that can alleviate some of the symptoms.

Liposuction is one option, but it is currently only offered as part of a research study at Haraldsplass Hospital in Bergen. The only other alternative is to pay for private surgery, and that can cost hundreds of thousands of Norwegian kroner.

"The long-term effects of lipoedema liposuction have still not been fully investigated. There is a lack of research in this area too," Lundanes said.

Compression reduces pain

Most people currently receive help in the form of physical therapy and compression garments that squeeze and support the fatty tissue.

"Compression garments give many people relief," says Lundanes.

For Kwapeng, compression garments have been a great help in managing the pain.

"I've also lost many centimeters on my legs because of the compression garments. My expenses for compression are covered, but in other parts of the country, they're not. It's completely random what kind of help you get," says Kwapeng.

At home, she has a machine that's also used by patients with other conditions. The machine is called a pulsator and is a vacuum treatment for the lymphatic vessels designed to activate the lymphatic system. Lymphatic drainage initiates several cleansing processes in the body and can help improve blood circulation.

The machine is like a giant pair of pants used while lying down.

"It works really well for me. It takes away the pain. I also get more energy. If I have low energy and lie down in it, it's like my body wakes up," says Kwapeng.

Over time, she has learned to live with the disease.

"It's frustrating to have a condition that is so poorly understood. A doctor once told me that at least I won't die from having lipoedema -- but I die a little every time I can't sit on the floor with my daughter. I die a little every time I can't go on a hike I want to take because of the pain. And I die a little every time people think I'm just fat and lazy," Kwapeng said.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250809101024.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists uncover hidden brain shortcut to weight loss without the nausea | ScienceDaily
Weight loss and diabetes drugs on the market often do not achieve long-term weight loss for patients. GLP-1 drugs target brain neurons that control appetite but frequently cause side effects. Nausea and vomiting force 70% of patients to stop treatment within a year. Syracuse University chemistry professor Robert Doyle is leading a multidisciplinary team that has identified a different brain target for treating obesity and diabetes, potentially offering weight loss without gastrointestinal distress.


						
Neurons are the most well-known and obvious target in research and drug development for brain conditions. GLP-1 drugs, for example, target brain neurons in the hindbrain involved in appetite control. But researchers are looking beyond neurons to study "support" cells such as glia and astrocytes that could aid appetite reduction.

A collaborative research effort has revealed that support cells play a role in reducing feelings of hunger, although this process has not been studied in-depth.

"We wanted to know whether support cells might produce new peptides or new signaling molecules that might be critical in body weight reduction," says Doyle, a medicinal chemist and the Jack and Laura H. Milton Professor of Chemistry in the College of Arts and Sciences at Syracuse University. Doyle is also a professor of pharmacology and medicine at SUNY Upstate Medical University.

How it works

Think of each brain neuron as a light bulb and support cells as the components that allow the light bulb to brighten, including the wiring, switch and filament.

"All of those supporting parts beyond the light bulb play a role in making the light shine," says Doyle.




The research team discovered that some support cells in the hindbrain naturally produce a molecule named octadecaneuropeptide (ODN), which suppresses appetite. In lab tests, injecting ODN directly into rats' brains made them lose weight and improved how they processed glucose.

However, injecting directly into the brain isn't a practical treatment for people, so researchers created a new version of the molecule named tridecaneuropeptide (TDN). This molecule version could be given to human patients through regular injections akin to today's Ozempic or Zepbound. When tested in obese mice and musk shrews, TDN helped the animals lose weight and respond better to insulin without causing nausea or vomiting.

Marathon shortcut

One goal of the research team is to produce weight loss without aiming new therapeutic molecules at neurons. The new TDN molecule bypasses neurons, taking a shortcut to directly target neurons' downstream support cells, which researchers found also produce appetite suppression. TDN cuts short the "marathon" of chemical reactions and negative side-effects caused by GLP-1 drugs.

"Instead of running a marathon from the very beginning like current drugs do, our targeting downstream pathways in support cells is like starting the race halfway through, reducing the unpleasant side effects many people experience," says Doyle. "If we could hit that downstream process directly, then potentially we wouldn't have to use GLP-1 drugs with their side effects. Or we could reduce their dose, improving the toleration of these drugs. We could trigger weight loss signals that happen later in the pathway more directly."

A new company called CoronationBio has been launched to turn this discovery into a real-world treatment. The company has licensed intellectual property related to ODN derivatives for the treatment of obesity and cardio-metabolic disease from Syracuse University and the University of Pennsylvania, with a focus on translating candidates into the clinic. They're now teaming up with other companies to develop this treatment and aim to start human trials in 2026 or 2027.
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How much damage are ultraprocessed foods really doing to your health? | ScienceDaily
    	Most ultraprocessed foods (UPFs) are characterized by poor nutritional quality, contributing to excessive calories, and are typically high in saturated fats, added sugars and sodium (salt), the combination of which is often abbreviated as HFSS, which contribute to adverse cardiometabolic health outcomes, including heart attack, stroke, obesity, inflammation, Type 2 diabetes and vascular complications.
    	Observational studies have found links between eating higher amounts of UPFs and an increased risk of cardiovascular disease, chronic illness and mortality.
    	Emerging evidence also suggests certain additives and industrial processing techniques may have negative health effects.
    	However, not all UPFs are junk foods or have poor nutritional quality; some UPFs have better nutritional value and can be part of an overall healthy dietary pattern.
    	Experts recommend multilevel strategies, including more research to uncover how UPFs specifically impact the body, refining dietary guidance to discourage excessive consumption of nutrient-poor UPFs, clarifying the impact of the limited number of UPFs with more favorable nutrition profiles, more research on the health impacts of food additives and evidence-based policies to evaluate and regulate food additives.

Ultraprocessed foods or UPFs are a growing concern due to their widespread consumption and impact on potential health risks. Most UPFs, particularly those commonly seen in U.S. dietary patterns, are high in saturated fat, added sugars and sodium (salt), the combination of which is often abbreviated as HFSS, and contribute to excess calories. These include sugar-sweetened drinks, ultraprocessed meats, refined grains, candy and commercial baked goods, among others. A limited number of ultraprocessed foods, such as certain commercial whole grains, low-fat-low-sugar dairy, and some plant-based items, have positive nutritional value and, therefore, can be part of an overall healthy dietary pattern. This overlap is confusing for health care professionals and the public.

A new Science Advisory from the American Heart Association, "Ultraprocessed Foods and Their Association with Cardiometabolic Health: Evidence, Gaps and Opportunities," summarizes current knowledge about UPFs and their impact on cardiometabolic health, and outlines opportunities for research, policy and regulatory reform to improve dietary intake and overall health. The manuscript published on August 8 in Circulation, the flagship journal of the American Heart Association.

"The relationship between UPFs and health is complex and multifaceted," said Maya K. Vadiveloo, Ph.D., R.D., FAHA, volunteer chair of the writing group for this Science Advisory. "We know that eating foods with too much saturated fat, added sugars and salt is unhealthy. What we don't know is if certain ingredients or processing techniques make a food unhealthy above and beyond their poor nutritional composition. And if certain additives and processing steps used to make healthier food like commercial whole grain breads have any health impact."

The rapid rise in UPF consumption since the 1990s disrupted traditional dietary patterns, potentially contributing to adverse health effects. It is estimated that 70% of grocery store products in the U.S. contain at least one ultraprocessed ingredient. As detailed in a CDC report published on August 7, 55% of calories consumed by people ages 1 and older in the U.S. were UPFs. Among youth ages 1-18 years of age, total UPF calories jumped to nearly 62%, and among adults ages 19 and older total UPF calories was 53%. In addition, families with lower mean income had a higher percentage of UPFs consumed per day: 54.7% for the lowest income group vs. 50.4% for highest income group.[1]

UPFs are relatively inexpensive, convenient for use and aggressively marketed, particularly toward youth and under-resourced communities, often displacing healthier alternatives. This shift resulted in lowering the overall nutritional quality of typical eating patterns in the U.S. and is misaligned with the American Heart Association's dietary guidance.

This new Science Advisory reinforces current dietary guidelines from the American Heart Association to:
    	Reduce the intake of most UPFs, especially those high in saturated fat, added sugars and sodium, and those that contribute to excessive calories; and
    	Replace UPF consumption with healthier options like vegetables, fruits, whole grains, beans, nuts, seeds and lean proteins.

How are ultraprocessed foods classified?




UPFs are multi-ingredient foods containing additives (likely intended to enhance shelf life, appearance, flavor or texture) widely used in industrial food production and not commonly used in home cooking. Human diets are increasingly including more industrially processed foods, leading to various systems for classifying foods based on processing criteria. Multiple food classification systems exist currently; this Science Advisory focuses on the Nova framework for food classification. The Nova system, the most widely used, is based on the nature, extent and purpose of the food's industrial food processing. However, the Nova categorization does not consider the nutritional quality of foods. Certain types of industrial food processing are beneficial for preservation and safety, and/or lowering cost, such as techniques that extend shelf life, control microbial growth, mitigate chemical toxicants, preserve functional, nutritional and sensory (taste) qualities, and reduce food loss and waste.

Efforts to understand UPFs are hindered by differing definitions, limitations in dietary assessment tools and food composition databases, which often lack detailed information on additives and processing methods. Currently, U.S. manufacturers are not required to disclose processing techniques or cosmetic additive quantities, which contributes to the variability in risk estimates and confusion for consumers.

The writing group cautions that an overreliance on the degree of processing as a proxy for healthfulness of foods could sway the food industry to reduce or remove the markers of ultraprocessing from foods that are high in saturated fats, added sugars and sodium and promote them as "better-for-you alternatives."

Health Impact of UPFs

A meta-analysis of prospective studies cited in the advisory found a dose-response relationship between UPF consumption and cardiovascular events, such as heart attack, transient ischemic attack and stroke, Type 2 diabetes, obesity and all-cause mortality. High versus low UPF intake was linked to a 25%-58% higher risk of cardiometabolic outcomes and a 21%-66% higher risk of mortality. More research is needed to understand the appropriate thresholds for daily consumption of UPFs -- what a safe amount is and the incremental risks of eating more UPFs.

Research has also found that there may be underlying mechanisms that affect eating behaviors and obesity for some people, and that UPFs may promote obesity. UPFs frequently contain combinations of ingredients and additives that are uncommon in whole foods to enhance palatability and reduce cost, and these may influence reward-related brain activity. For example, ingredients like artificial flavors may mimic sweetness without sugar, and this disruption in flavor-nutrient relationships often leads to irregular eating habits, and results in weight gain.




Opportunities for research and policy

Balancing multiple priorities, including the practical need for a nutrient-dense, affordable food supply, current evidence supports the following key research and policy changes to improve public health and reduce risks related to UPFs:
    	Introduce approaches for individuals, food manufacturers and the retail industry that help shift eating patterns away from UPFs high in saturated fat, added sugars and sodium toward patterns high in vegetables, fruits, nuts, seeds, legumes, whole grains, nontropical liquid plant oils, fish and seafood, low-fat-low-sugar dairy, and, if personally desired, lean poultry and meats.
    	Enact multipronged policy and systems-change strategies (e.g., front-of-package labels) to help reduce intake of HFSS products.
    	Increase research funding to explore critical questions about UPFs: To what extent is it the ultraprocessing itself that makes a UPF unhealthy vs. the fact that ultraprocessed foods tend to have unhealthy ingredients? Most UPFs overlap with HFSS foods that are already targeted for cardiometabolic risk reduction, so a better understanding of the root causes of UPFs' link to poor health is fundamental to effective reduction strategies.
    	Enhance ongoing efforts to improve food additive science, including streamlined and efficient evaluation and regulation of food additives.

"More research is needed to better understand the mechanisms of how UPFs impact health. In the meantime, the Association continues to urge people to cut back on the most harmful UPFs that are high in saturated fats, added sugars and sodium, and excessive calories and instead follow a diet rich in vegetables, fruits, nuts, seeds and whole grains, low-fat-low-sugar dairy, and lean proteins like fish, seafood or poultry -- for better short- and long-term health," said Vadiveloo.

This Science Advisory was prepared by the volunteer writing group on behalf of the American Heart Association Council on Lifestyle and Cardiometabolic Health; the Council on Cardiovascular and Stroke Nursing; the Council on Clinical Cardiology; the Council on Genomic and Precision Medicine; and the Stroke Council. American Heart Association scientific statements and advisories promote greater awareness about cardiovascular diseases and stroke issues and help facilitate informed health care decisions. Scientific statements outline what is currently known about a topic and what areas need additional research. While scientific statements inform the development of guidelines, they do not make treatment recommendations. American Heart Association guidelines provide the Association's official clinical practice recommendations.

Notes
    	Ultra-processed Food Consumption in Youth and Adults: United States, August 2021-August 2023. National Center for Health Statistics. National Health and Nutrition Examination Survey. Data Brief No. 536. August 2025. U.S. Centers for Disease Control and Prevention https://www.cdc.gov/nchs/products/index.htm.

Additional co-authors and members of the writing group include Vice  Chair Christopher D. Gardner, Ph.D., FAHA; Sara N. Bleich, Ph.D.; Neha  Khandpur, Sc.D.; Alice H. Lichtenstein, D.Sc., FAHA; Jennifer J. Otten,  Ph.D., R.D.; Casey M. Rebholz, Ph.D., M.S., M.P.H., FAHA; Chelsea R.  Singleton, Ph.D., M.P.H.; Miriam B. Vos, M.D., M.S.P.H., FAHA; and  Selina Wang, Ph.D. Authors' disclosures are listed in the manuscript.
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Losing weight but gaining weakness? What Ozempic might be doing to your muscles | ScienceDaily
As use of the popular anti-diabetic and weight-loss drug Ozempic skyrockets, so have concerns about the medication's side effects. One such side effect is loss of "lean mass" -- body weight that isn't fat -- raising concerns that Ozempic could be reducing muscle mass and strength.


						
New research in mice suggests that muscle mass changes less than expected, but muscles may still get weaker, pointing out an urgent need for clinical studies to pin down the full effects of the popular medications.

"If we want to really help the individuals who may be losing muscle mass, then we need to know that they're actually losing muscle mass," says Katsu Funai, PhD, associate professor of nutrition and integrative physiology in the University of Utah College of Health and the senior author on the study. "We have data in mice that suggest that things are not as straightforward as they might seem."

The results are published in Cell Metabolism.

A weighty concern

Researchers found that Ozempic-induced weight loss did decrease lean mass by about 10%. Most of this lost weight wasn't from skeletal muscles but instead from other tissues like the liver, which shrunk by nearly half. The researchers emphasize that more research is needed to determine whether similar changes to organ size occur in humans -- and whether those changes come with any risks.

"Loss of mass in metabolically active organs, such as the liver, is expected as part of healthy weight loss," says Ran Hee Choi, PhD, research instructor in nutrition and integrative physiology at U of U Health and co-first author on the study. In both mice and humans, weight gain and loss can affect the size of organs like the liver without affecting their function. "It's unlikely that the observed lean mass loss represents a serious adverse effect," says Takuya Karasawa, PhD, postdoctoral researcher in the U of U Molecular Medicine Program and co-first author on the study.




Some skeletal muscles did shrink as the mice lost weight -- on average, by about 6%, not enough to explain the overall loss in lean mass. Other muscles stayed the same size.

Some of this loss in muscle mass is a return to baseline, the researchers say. Gains in fat also tend to lead to gains in skeletal muscle, since the body must do more work to move around. So loss of fat can lead to loss of muscle without affecting overall quality of life.

Size isn't strength

Interestingly, when the researchers tested the amount of force the mice's muscles could exert, they found that, for some muscles, strength decreased as the mice lost weight, even when the size of the muscle stayed roughly the same. For other muscles, strength was unchanged. It's unknown how weight loss drugs affect this balance in people, the researchers say.

A potential loss of strength when taking Ozempic may be of particular concern for adults over the age of 60, who are at higher baseline risk for muscle loss and reduced mobility. "The loss of physical function is a strong predictor of not just quality of life but longevity," Funai adds.

Clinical trials are needed

The researchers caution against extrapolating their results directly into humans, because mice and humans gain and lose weight in different ways. In people, obesity is associated with lower physical activity, but mice don't tend to become less active when they gain weight. And the mice in this study became overweight because they ate a high-fat diet, whereas people become overweight for a wide variety of reasons that include genetics, diet, sleeping patterns, and age.




Instead of drawing a one-to-one parallel with humans, the researchers say their results emphasize the need for more clinical studies. "There remains a significant need for validation in humans, especially concerning muscle strength," Karasawa says.

Funai adds that clinical trials should check for changes in muscle strength not just for Ozempic but also future weight-loss drugs. "There are many additional weight loss drugs that are in clinical trials and coming out in the next three to five years," Funai says. "But with all those clinical trials, if they're interested in measuring lean mass loss, they need to consider physical function."

"Our findings are really interesting, but this is a preclinical model," he adds. "We need these data in people."

The results were published in Cell Metabolism as "Unexpected effects of semaglutide on skeletal muscle mass and force-generating capacity in mice."

This study was supported by the National Institutes of Health, including the National Institute of Diabetes and Digestive and Kidney Diseases (grant numbers DK107397 and DK127979), the National Institute of General Medical Sciences (grant number GM144613), the National Institute on Aging (grant numbers AG074535, AG065993, AG076075, and AG086328), and the National Cancer Institute (grant number CA286584), as well as by the Grant-in-aid for Japan Society for Promotion of Science Fellows (grant number 24KJ2039). Content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
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Scientists just found a tiny molecule that could change how we lose weight | ScienceDaily
The obesity rate has more than doubled in the last 30 years, affecting more than one billion people worldwide. This prevalent condition is also linked to other metabolic disorders, including type 2 diabetes, cardiovascular diseases, chronic kidney disease, and cancers. Current treatment options include lifestyle interventions, bariatric surgery, and GLP-1 drugs like Ozempic or Wegovy, but many patients struggle to access or complete these treatments or to maintain their weight loss afterwards.


						
Salk Institute scientists are looking for a new treatment strategy in microproteins, an understudied class of molecules found throughout the body that play roles in both health and disease. In a new study, the researchers screened thousands of fat cell genes using CRISPR gene editing to find dozens of genes that likely code for microproteins -- one of which they confirmed -- that regulate either fat cell proliferation or lipid accumulation.

The findings, published in Proceedings of the National Academy of Sciences on August 7, 2025, identify new microproteins that could potentially serve as drug targets to treat obesity and other metabolic disorders. The study also showcases the value of CRISPR screening in future microprotein discovery.

"CRISPR screening is extremely effective at finding important factors in obesity and metabolism that could become therapeutic targets," says senior author Alan Saghatelian, a professor and holder of the Dr. Frederik Paulsen Chair at Salk. "These new screening technologies are allowing us to reveal a whole new level of biological regulation driven by microproteins. The more we screen, the more disease-associated microproteins we find, and the more potential targets we have for future drug development."

Current obesity and metabolic disorder therapeutics

When our energy consumption exceeds our energy expenditure, fat cells can grow in both size and number. Fat cells store the excess energy in the form of fatty molecules called lipids. But while some excess storage is manageable, too much can cause fat deposits to accumulate around the body -- leading to whole-body inflammation and organ dysfunction.

Many factors regulate this complex energy storage system. The problem is, how do we find them all, and how do we filter for factors that may make good therapeutic candidates?




This has been a longstanding question for Salk scientists. In fact, Salk Professor Ronald Evans has been working on it for decades. Evans is an expert on PPAR gamma, a key regulator of fat cell development and a potent target for treating diabetes. Several drugs have been developed to target PPAR gamma to treat obesity, but they resulted in side effects like weight gain and bone loss. An ideal PPAR gamma-based obesity therapeutic has yet to hit the market.

When PPAR gamma drugs fell short, GLP-1 drugs entered the scene. GLP-1 is a peptide small enough to be considered a microprotein, and it serves as a blood sugar and appetite regulator. But, like PPAR gamma, GLP-1 drugs have their own shortcomings, such as muscle loss and nausea. Nonetheless, the popularity of GLP-1 drugs demonstrates a promising future for microprotein drugs in the obesity therapeutic space.

Saghatelian's team is now searching for the next microprotein therapeutic with new genetic tools that bring microproteins out of the "dark." For many years, long stretches of the genome have been considered "junk" and thus left unexplored. But recent technological advances have allowed scientists to look at these dark sections and find a hidden world of microproteins -- in turn, expanding protein libraries by 10 to 30 percent.

In particular, the Salk team is using innovative CRISPR screening to scour the "dark" for possible microproteins. This approach is enabling the simultaneous discovery of thousands of potential microproteins involved in lipid storage and fat cell biology, accelerating the search for the next PPAR gamma or GLP-1 drug.

How CRISPR screening accelerates the search for microproteins

CRISPR screens work by cutting out genes of interest in cells and observing whether the cell thrives or dies without them. From these results, scientists can determine the importance and function of specific genes. In this case, the Salk team was interested in genes that may code for microproteins involved in fat cell differentiation or proliferation.




"We wanted to know if there was anything we had been missing in all these years of research into the body's metabolic processes," says first author Victor Pai, a postdoctoral researcher in Saghatelian's lab. "And CRISPR allows us to pick out interesting and functional genes that specifically impact lipid accumulation and fat cell development."

This latest research follows up on a prior study from Saghatelian's lab. The previous study identified thousands of potential microproteins by analyzing microprotein-coding RNA strands derived from mouse fat tissues. These microprotein-coding RNA strands were filed away to await investigation into their functions.

The new study first expanded this collection to include additional microproteins identified from a pre-fat cell model. Notably, this new model captures the differentiation process from pre-fat cell to a fully mature fat cell. Next, the researchers screened the cell model with CRISPR to determine how many of these potential microproteins were involved in fat cell differentiation or proliferation.

"We're not the first to screen for microproteins with CRISPR," adds Pai, "but we're the first to look for microproteins involved in fat cell proliferation. This is a huge step for metabolism and obesity research."

Microproteins of interest and next steps

Using their mouse model and CRISPR screening approach, the team identified microproteins that may be involved in fat cell biology. They then narrowed the pool even further with another experiment to create a shortlist of 38 potential microproteins involved in lipid droplet formation -- which indicates increasing fat storage -- during fat cell differentiation.

At this point, the shortlisted microproteins were all still "potential" microproteins. This is because the genetic screening finds genes that may code for microproteins, rather than finding the microproteins themselves. While this approach is a helpful workaround to finding microproteins that are otherwise so small they elude capture, it also means that the screened microproteins require further testing to confirm whether they are functional.

And that's what the Salk team did next. They picked several of the shortlisted microproteins to test and were able to verify one. Pai hypothesizes this new microprotein, called Adipocyte-smORF-1183, influences lipid droplet formation in fat cells (also known as adipocytes).

Verification of Adipocyte-smORF-1183 is an exciting step toward identifying more microproteins involved in lipid accumulation and fat cell regulation in obesity. It also verifies that CRISPR is an effective tool for finding microproteins involved in fat cell biology, obesity, and metabolism.

"That's the goal of research, right?" says Saghatelian. "You keep going. It's a constant process of improvement as we establish better technology and better workflows to enhance discovery and, eventually, therapeutic outcomes down the line."

Next, the researchers will repeat the study with human fat cells. They also hope their success inspires others to use CRISPR screenings to continue bringing microproteins out from the dark -- like Adipocyte-smORF-1183, which until now, was considered an unimportant bit of "junk" DNA.

Further validation or screening of new cell libraries will expand the list of potential drug candidates, setting the stage for the new-and-improved obesity and metabolic disorder therapeutics of the future.

Other authors include Hazel Shan, Cynthia Donaldson, Joan Vaughan, Eduardo V. De Souza, Carolyn O'Connor, and Michelle Liem of Salk; and Antonio Pinto and Jolene Diedrich of Scripps Research Institute.

The work was supported by the National Institutes of Health (F32 DK132927, RC2 DK129961, R01 DK106210, R01 GM102491, RF1 AG086547, NCI Cancer Center P30 014195, S10- OD023689, and S10-OD034268), Ferring Foundation, Clayton Foundation, and Larry and Carol Greenfield Technology Fund.
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What really happens to your body when you stop weight loss drugs like Ozempic | ScienceDaily
Patients prescribed drugs to help them lose weight may experience a rebound in weight gain after halting their prescription, finds a meta-analysis published in BMC Medicine. The study, which analyses data for patients receiving weight loss drugs across 11 randomised trials, suggests that while the amount of weight regain varies depending on the specific drug, there is a broad trend in associated weight regain after the course of medication concluded.


						
Six anti-obesity medications (AOMs) have been approved by the US FDA for use in assisting with weight loss, including orlistat, phentermine-topiramate, and semaglutide. Glucagon-like peptide-1 (GLP-1) -- a therapeutic developed to assist with diabetes -- has also increasingly been prescribed to help patients lose weight. However, recent studies have suggested that patients prescribed AOMs may regain weight in the months after stopping taking these medications.

Xiaoling Cai, Linong Ji, and colleagues conducted a meta-analysis of 11 studies from around the world investigating weight change in patients after they stopped taking AOMs. Overall, the authors analysed data from 1,574 participants in treatment groups and 893 in control groups. Weight change was measured by changes in body weight and BMI after stopping medication. Of the 11 studies included in the meta-analysis: six focused on GLP-1 receptor agonists (RAs); one focused on GLP-1 and GLP dual Ras; one study focused on orlistat; two studies on phentermine-topiramate; and one study on naltexone-bupriopion.

The authors controlled for different contributing factors, including medication type, the presence of diabetes, and the presence or absence of lifestyle changes like diet or exercise. Their analysis found that AOMs were associated with significant weight loss while being used, followed by weight regain starting eight weeks after AOM discontinuation, with weight regain then continuing for an average of 20 weeks before plateauing. Weight regain varied with follow-up, with study participants experiencing significant periods of weight regain at eight, 12, and 20 weeks after AOM discontinuation. The amount of weight regained depended on several factors, including the type of medication taken by participants and the consistency of their lifestyle change. For example, participants who completed a 36-week treatment of tirzepatide, a commercially available GLP-1 RA, regained almost half the weight previously lost after switching to a placebo.

The authors note the meta-analysis did not include studies of lifestyle interventions and bariatric surgery, reducing the degree to which different weight loss approaches could be compared within the context of the study. They also note that weight regain has been reported with other weight loss methods, such as gastric bypass and vertical banded gastroplasty.
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Scientists find brain cell switch that could reverse obesity's effects | ScienceDaily


						
[image: Brain Switch That Could Reverse Obesity]
 Researchers show astrocytes can be tuned to reverse some obesity-driven brain and metabolic changes, revealing untapped therapeutic potential. Credit: Shutterstock

 





						Fatty diets and obesity affect the structure and function of astrocytes1, the star-shaped brain cells located in the striatum, a brain region involved in the perception of pleasure generated by food consumption. What is even more surprising is that by manipulating these astrocytes in vivo in mice can influence metabolism and correct certain cognitive changes associated with obesity (ability to relearn a task, for example). These results, described by scientists from the CNRS2 and the Universite Paris Cite, were recently published in the journal Nature Communication.


						
These discoveries reinforce the idea that astrocytes (long neglected in favour of neurons) play a key role in brain function. They also demonstrate, for the first time, the ability of astrocytes to restore cognitive function in the context of obesity, opening up new avenues of research to identify their exact role in energy metabolism.

These conclusions were reached using a combination of ex vivo and in vivo approaches in rodents, including chemogenetic techniques3, brain imaging, locomotion tests, cognitive behaviour and measuring the body's energy metabolism.

Notes
    	Unlike neurons, astrocytes (nervous system cells) do not generate electrical activity, which has made them less easy to study in the past. However, thanks to improvements in observation techniques, we now know that their close cooperation with neurons is essential to the proper functioning of the nervous system.
    	Reporting to l'Unite de biologie fonctionnelle et adaptative (CNRS/Universite Paris Cite). Scientists from l'Institut de biologie Paris-Seine (CNRS/Inserm/Sorbonne Universite) were also involved.
    	Calcium is an essential chemical element for astrocyte function, enabling synaptic activity to be modulated. The chemogenetic technique employed was based on the use of a virus, to express, in a targeted manner in the astrocytes, a protein that could modulate calcium flow in the cell, rather like a switch. The scientists were thus able to study the effect of these calcium flows on the activity of the astrocytes and surrounding neurons.
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Scientists discover amino acid switch that turns fat into a calorie-burning furnace | ScienceDaily
Consuming fewer calories is largely accepted as a way to improve health and lose weight, but a recently published study in Nature Metabolism points to a specific sulfur-containing amino acid cysteine as a key component in weight loss. In the study "Cysteine depletion triggers adipose tissue thermogenesis and weight loss," researchers discovered that when study participants restricted their calorie intake, it resulted in reduced levels of cysteine in white fat.


						
Pennington Biomedical researchers Dr. Eric Ravussin and Dr. Krisztian Stadler contributed to the study in which they and colleagues examined cysteine and discovered that it triggered the transition of white fat cells to brown fat cells, which are a more active form of fat cells that burn energy to produce heat and maintain body temperature. When researchers restricted cysteine in animal models entirely, it drove high levels of weight loss and increased fat burning and browning of fat cells, further demonstrating cysteine's importance in metabolism.

"In addition to the dramatic weight loss and increase in fat burning resulting from the removal of cysteine, the amino acid is also central to redox balance and redox pathways in biology," said Dr. Stadler, who directs the Oxidative Stress and Disease laboratory at Pennington Biomedical. "These results suggest future weight management strategies that might not rely exclusively on reducing caloric intake."

The article is based on results from trials involving both human participants and animal models. For the human trials, researchers examined fat tissue samples taken from trial participants who had actively restricted calorie intake over a year. When examining the fat tissue samples, they looked for changes in the thousands of metabolites, which are compounds formed when the body breaks down food and stores energy. The exploration of these metabolites indicated a reduced level of cysteine.

"Reverse translation of a human caloric restriction trial identified a new player in energy metabolism," said Dr. Ravussin, who holds the Douglas L. Gordon Chair in Diabetes and Metabolism at Pennington Biomedical and oversees its Human Translation Physiology Lab. "Systemic cysteine depletion in mice causes weight loss with increased fat utilization and browning of adipocytes."

The tissue samples came from participants in the CALERIE clinical trial, which recruited healthy young and middle-aged men and women who were instructed to reduce their calorie intake by an average of 14% over two years. With the reduction of cysteine, the participants also experienced subsequent weight loss, improved muscle health, and reduced inflammation.

In the animal models, researchers provided meals with reduced calories. This resulted in a 40% drop in body temperature, but regardless of the cellular stress, the animal models did not exhibit tissue damage, suggesting that protective systems may kick in when cysteine is low.

"Dr. Ravussin, Dr. Stadler, and their colleagues have made a remarkable discovery showing that cysteine regulates the transition from white to brown fat cells, opening new therapeutic avenues for treating obesity," said Dr. John Kirwan, Executive Director of Pennington Biomedical Research Center. "I would like to congratulate this research team on uncovering this important metabolic mechanism that could eventually transform how we approach weight management interventions."
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Scientists crack the mystery of brain cell clumps, and make them vanish | ScienceDaily
Look inside a brain cell with Huntington's disease or ALS and you are likely to find RNA clumped together.


						
These solid-like clusters, thought to be irreversible, can act as sponges that soak up surrounding proteins key for brain health, contributing to neurological disorders.

How these harmful RNA clusters form in the first place has remained an open question.

Now, University at Buffalo researchers have not only uncovered that tiny droplets of protein and nucleic acids in cells contribute to the formation of RNA clusters but also demonstrated a way to prevent and disassemble the clusters.

Their findings, described in a study published recently in Nature Chemistry, uses an engineered strand of RNA known as an antisense oligonucleotide that can bind to RNA clusters and disperse them.

"It's fascinating to watch these clusters form over time inside dense, droplet-like mixtures of protein and RNA under the microscope. Just as striking, the clusters dissolve when antisense oligonucleotides pull the RNA aggregates apart," says the study's corresponding author, Priya Banerjee, PhD, associate professor in the Department of Physics, within the UB College of Arts and Sciences. "What's exciting about this discovery is that we not only figured out how these clusters form but also found a way to break them apart."

The work was supported by the U.S. National Institutes of Health and the St. Jude Children's Research Hospital.




How RNA clusters form

The study sheds new light on how RNA clusters form within biomolecular condensates.

Cells make these liquid-like droplets from RNA, DNA and proteins -- or a combination of all three. Banerjee's team has researched them extensively, investigating their role in both cellular function and disease, as well as their fundamental material properties that present new opportunities for synthetic biology applications.

The condensates are essentially used as hosts by repeat RNAs, disease-linked RNA molecules with abnormally long strands of repeated sequences. At an early timepoint, the repeat RNAs remain fully mixed inside these condensates, but as the condensates age, the RNA molecules start clumping together, creating an RNA-rich solid core surrounded by an RNA-depleted fluid shell.

"Repeat RNAs are inherently sticky, but interestingly, they don't stick to each other just by themselves because they fold into stable 3D structures. They need the right environment to unfold and clump together, and the condensates provide that," says the study's first author, Tharun Selvam Mahendran, a PhD student in Banerjee's lab.

"Crucially, we also found that the solid-like repeat RNA clusters persist even after the host condensate dissolves," Mahendran adds. "This persistence is partly why the clusters are thought to be irreversible."

Preventing -- and reversing -- clusters




The team was first able to demonstrate that repeat RNA clustering can be prevented by using an RNA-binding protein known as G3Bp1 that is present in cells.

"The RNA clusters come about from the RNA strands sticking together, but if you introduce another sticky element into the condensate, like G3BP1, then the interactions between the RNAs are frustrated and clusters stop forming," Banerjee says. "It's like introducing a chemical inhibitor into a crystal-growing solution, the ordered structure can no longer form properly. You can think of the G3BP1 as an observant molecular chaperone that binds to the sticky RNA molecules and makes sure that RNAs don't stick to each other."

In order to reverse the clusters, the team employed an antisense oligonucleotide (ASO). Because ASO is a short RNA with a sequence complementary to the repeat RNA, it was able to not only bind to the aggregation-prone RNAs but also disassemble the RNA clusters.

The team found that ASO's disassembly abilities were highly tied to its specific sequence. Scramble the sequence in any way, and the ASO would fail to prevent clustering, let alone disassemble the clusters.

"This suggests our ASO can be tailored to only target specific repeat RNAs, which is a good sign for its viability as a potential therapeutic application," Banerjee says.

Banerjee is also exploring RNA's role in the origin of life, thanks to a seed grant from the Hypothesis Fund. He is studying whether biomolecular condensates may have protected RNA's functions as biomolecular catalysts in the harsh prebiotic world.

"It really just shows how RNAs may have evolved to take these different forms of matter, some of which are extremely useful for biological functions and perhaps even life itself -- and others that can bring about disease," Banerjee says.
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The hidden ways light at night damages your brain, mood, and metabolism | ScienceDaily
In a comprehensive Genomic Press Innovators & Ideas interview published today, distinguished neuroscientist Dr. Randy J. Nelson shares insights from his pioneering research on how disrupted circadian rhythms affect brain function and overall health. The interview, published in Brain Medicine, traces Dr. Nelson's unconventional path from farm work and autopsy assistant to becoming one of the world's leading authorities on biological rhythms.


						
Dr. Nelson, who chairs the Department of Neuroscience at West Virginia University, has spent the past decade uncovering the hidden dangers of artificial light exposure. His research demonstrates that light at night doesn't just affect sleep quality; it fundamentally alters immune function, triggers neuroinflammation, disrupts metabolism, and influences mood regulation.

From Turkey Processing Plant to Top Research Institution

The interview reveals Dr. Nelson's remarkable journey to academic prominence. After working night shifts at a turkey processing plant during high school and later conducting postmortem examinations at two Cleveland hospitals, he eventually found his way to the University of California, San Diego, through an unexpected job opportunity at the San Diego Zoo.

"My path to academia is typical in the sense that it is not 'typical,'" Dr. Nelson reflects in the interview. His unique background, including becoming the first person in the United States to simultaneously earn two separate PhDs (in Psychology and Endocrinology from UC Berkeley), shaped his integrative approach to neuroscience research.

Circadian Disruption: A Modern Health Crisis

Dr. Nelson's laboratory has published groundbreaking findings on how exposure to artificial light at night affects multiple body systems. The research goes beyond simple sleep disturbance to reveal profound effects on physiological processes that evolved over millions of years to function in sync with natural light-dark cycles.




Key areas of impact identified by Dr. Nelson's research include immune system dysfunction, where light exposure at inappropriate times can suppress typical immune responses or trigger excessive inflammation. The work also demonstrates clear links between circadian disruption and metabolic disorders, potentially contributing to the obesity epidemic. Perhaps most concerningly, the research shows direct effects on mood regulation, with implications for understanding depression and anxiety disorders.

What specific wavelengths of light are most disruptive to circadian rhythms? How quickly can the body recover from chronic light exposure? What is the contribution of time-of-day as a biological variable? These questions drive ongoing investigations in Dr. Nelson's laboratory.

Translating Discovery to Clinical Practice

Moving beyond foundational research, Dr. Nelson's team currently conducts clinical trials examining whether blocking disruptive light effects can improve outcomes for intensive care patients. Two major trials focus on stroke recovery and cardiac surgery patients, populations particularly vulnerable to the harsh lighting conditions typical of hospital ICUs.

"Circadian rhythms are a fundamental aspect of biology, and much is known from foundational science about them," Dr. Nelson explains. "However, little of this foundational science has been translated to clinical medicine."

The research also extends to healthcare workers themselves. A third clinical trial investigates whether bright blue light visors can help night shift nurses reset their circadian rhythms, potentially improving their sleep quality, cognitive performance, and mood. Could similar interventions help other shift workers across various industries maintain better health despite irregular schedules?




Time as a Biological Variable

One of Dr. Nelson's most provocative proposals involves recognizing time-of-day as a crucial biological variable in all research. He argues that experimental results can vary dramatically depending on when studies are conducted, yet this information rarely appears in scientific publications.

"The answer to an experimental question may depend in part on the time-of-day when the question is asked," Dr. Nelson notes. This observation has profound implications for research reproducibility and could explain why some studies fail to replicate previous findings.

Building the Next Generation of Neuroscientists

Throughout his career at Johns Hopkins University, Ohio State University, and now West Virginia University, Dr. Nelson has mentored 25 PhD students and 16 postdoctoral researchers. His leadership philosophy emphasizes creating supportive environments where young scientists can thrive. His mentoring philosophy has been featured in a recent Society for Neuroscience Neuronline podcast.

As current president of the Association of Medical School Neuroscience Department Chairs, Dr. Nelson advocates for resources and policies that support early-career researchers. He particularly values helping faculty members navigate the challenging early stages of their careers through strategic resource allocation and mentorship.

What role might circadian rhythm research play in addressing the mental health crisis among graduate students and postdocs? How can academic institutions better support work-life integration for researchers studying around-the-clock biological processes?

A Vision for Healthier Living

Dr. Nelson's research carries immediate practical implications for public health. Simple interventions like reducing evening screen time, using warmer light colors after sunset, and maintaining consistent sleep schedules could significantly impact population health. His work suggests that respecting our evolutionary heritage by aligning modern life more closely with natural light patterns could prevent numerous chronic health conditions. He recently published a trade book with Oxford University Press entitled, "Dark Matters," to help the general public appreciate the importance of good circadian hygiene for health and wellness.

The interview also touches on Dr. Nelson's personal interests, including travel, biking, and gardening, activities that keep him connected to natural rhythms. His favorite place remains Southern California, where his academic journey began through that serendipitous opportunity at the San Diego Zoo decades ago. Dr. Randy J. Nelson's Genomic Press interview is part of a larger series called Innovators & Ideas that highlights the people behind today's most influential scientific breakthroughs. Each interview in the series offers a blend of cutting-edge research and personal reflections, providing readers with a comprehensive view of the scientists shaping the future. By combining a focus on professional achievements with personal insights, this interview style invites a richer narrative that both engages and educates readers. This format provides an ideal starting point for profiles that explore the scientist's impact on the field, while also touching on broader human themes.
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New "evolution engine" creates super-proteins 100,000x faster | ScienceDaily
In medicine and biotechnology, the ability to evolve proteins with new or improved functions is crucial, but current methods are often slow and laborious. Now, Scripps Research scientists have developed a synthetic biology platform that accelerates evolution itself -- enabling researchers to evolve proteins with useful, new properties thousands of times faster than nature. The system, named T7-ORACLE, was described in Science on August 7, 2025, and represents a breakthrough in how researchers can engineer therapeutic proteins for cancer, neurodegeneration and essentially any other disease area.


						
"This is like giving evolution a fast-forward button," says co-senior author Pete Schultz, the President and CEO of Scripps Research, where he also holds the L.S. "Sam" Skaggs Presidential Chair. "You can now evolve proteins continuously and precisely inside cells without damaging the cell's genome or requiring labor-intensive steps."

Directed evolution is a laboratory process that involves introducing mutations and selecting variants with improved function over multiple cycles. It's used to tailor proteins with desired properties, such as highly selective, high-affinity antibodies, enzymes with new specificities or catalytic properties, or to investigate the emergence of resistance mutations in drug targets. However, traditional methods often require repeated rounds of DNA manipulation and testing with each round taking a week or more. Systems for continuous evolution -- where proteins evolve inside living cells without manual intervention -- aim to streamline this process by enabling simultaneous mutation and selection with each round of cell division (roughly 20 minutes for bacteria). But existing approaches have been limited by technical complexity or modest mutation rates.

T7-ORACLE circumvents these bottlenecks by engineering E. coli bacteria -- a standard model organism in molecular biology -- to host a second, artificial DNA replication system derived from bacteriophage T7, a virus that infects bacteria and has been widely studied for its simple, efficient replication system. T7-ORACLE enables continuous hypermutation and accelerated evolution of biomacromolecules, and is designed to be broadly applicable to many protein targets and biological challenges. Conceptually, T7-ORACLE builds on and extends efforts on existing orthogonal replication systems -- meaning they operate separately from the cell's own machinery -- such as OrthoRep in Saccharomyces cerevisiae (baker's yeast) and EcORep in E. coli. In comparison to these systems, T7-ORACLE benefits from the combination of high mutagenesis, fast growth, high transformation efficiency, and the ease with which both the E. coli host and the circular replicon plasmid can be integrated into standard molecular biology workflows.

The T-7 ORACLE orthogonal system targets only plasmid DNA (small, circular pieces of genetic material), leaving the cell's host genome untouched. By engineering T7 DNA polymerase (a viral enzyme that replicates DNA) to be error-prone, the researchers introduced mutations into target genes at a rate 100,000 times higher than normal without damaging the host cells.

"This system represents a major advance in continuous evolution," says co-senior author Christian Diercks, an assistant professor of chemistry at Scripps Research. "Instead of one round of evolution per week, you get a round each time the cell divides -- so it really accelerates the process."

To demonstrate the power of T7-ORACLE, the research team inserted a common antibiotic resistance gene, TEM-1 b-lactamase, into the system and exposed the E. coli cells to escalating doses of various antibiotics. In less than a week, the system evolved versions of the enzyme that could resist antibiotic levels up to 5,000 times higher than the original. This proof-of-concept demonstrated not only T7-ORACLE's speed and precision, but also its real-world relevance by replicating how resistance develops in response to antibiotics.




"The surprising part was how closely the mutations we saw matched real-world resistance mutations found in clinical settings," notes Diercks. "In some cases, we saw new combinations that worked even better than those you would see in a clinic."

But Diercks emphasizes that the study isn't focused on antibiotic resistance per se.

"This isn't a paper about TEM-1 b-lactamase," he explains. "That gene was just a well-characterized benchmark to show how the system works. What matters is that we can now evolve virtually any protein, like cancer drug targets and therapeutic enzymes, in days instead of months."

The broader potential of T7-ORACLE lies in its adaptability as a platform for protein engineering. Although the system is built into E. coli, the bacterium serves primarily as a vessel for continuous evolution. Scientists can insert genes from humans, viruses or other sources into plasmids, which are then introduced into E. coli cells. T7-ORACLE mutates these genes, generating variant proteins that can be screened or selected for improved function. Because E. coli is easy to grow and widely used in labs, it provides a convenient, scalable system for evolving virtually any protein of interest.

This could help scientists more rapidly evolve antibodies to target specific cancers, evolve more effective therapeutic enzymes, and design proteases that target proteins involved in cancer and neurodegenerative disease.

"What's exciting is that it's not limited to one disease or one kind of protein," says Diercks. "Because the system is customizable, you can drop in any gene and evolve it toward whatever function you need."

Moreover, T7-ORACLE works with standard E. coli cultures and widely used lab workflows, avoiding the complex protocols required by other continuous evolution systems.




"The main thing that sets this apart is how easy it is to implement," adds Diercks. "There's no specialized equipment or expertise required. If you already work with E. coli, you can probably use this system with minimal adjustments."

T7-ORACLE reflects Schultz's broader goal: to rebuild key biological processes -- such as DNA replication, RNA transcription and protein translation -- so they function independently of the host cell. This separation allows scientists to reprogram these processes without disrupting normal cellular activity. By decoupling fundamental processes from the genome, tools like T7-ORACLE help advance synthetic biology.

"In the future, we're interested in using this system to evolve polymerases that can replicate entirely unnatural nucleic acids: synthetic molecules that resemble DNA and RNA but with novel chemical properties," says Diercks. "That would open up possibilities in synthetic genomics that we're just beginning to explore."

Currently, the research team is focused on evolving human-derived enzymes for therapeutic use, and on tailoring proteases to recognize specific cancer-related protein sequences.

"The T7-ORACLE approach merges the best of both worlds," says Schultz. "We can now combine rational protein design with continuous evolution to discover functional molecules more efficiently than ever."

In addition to Diercks and Schultz, authors of the study, "An orthogonal T7 replisome for continuous hypermutation and accelerated evolution in E. coli," are Philipp Sondermann, Cynthia Rong, Thomas G. Gillis, Yahui Ban, Celine Wang and David A. Dik of Scripps Research.

This work was supported by funding from the National Institutes of Health (grant RGM145323A).




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250807233038.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Breakthrough "smart" gel restores blood flow and heals diabetic wounds in days | ScienceDaily
Chronic diabetic wounds, including diabetic foot ulcers, are a significant burden for patients, as impaired blood vessel growth hinders the healing process. A recent breakthrough offers hope by combining small extracellular vesicles (sEVs) loaded with miR-221-3p and a GelMA hydrogel to target thrombospondin-1 (TSP-1), a protein that suppresses angiogenesis. This new bioactive wound dressing not only accelerates healing but also promotes blood vessel formation, offering a promising new approach to treating one of the most challenging complications of diabetes.


						
Diabetic wounds, particularly foot ulcers, are notorious for their slow and often incomplete healing due to reduced blood flow and endothelial cell dysfunction. One of the major contributors to this issue is thrombospondin-1 (TSP-1), which inhibits the growth of new blood vessels, a process crucial for tissue repair. Despite various existing treatments, the challenge of addressing this barrier to healing remains unmet. With the global rise in diabetes cases, new treatments targeting the underlying causes of delayed wound healing have become a critical area of research. In light of these ongoing challenges, this study explores a new approach to stimulate angiogenesis and speed up the healing process.

In a new study published in Burns & Trauma, a team of researchers from leading Chinese institutions has unveiled a novel therapeutic solution for diabetic wound healing. The study introduces an innovative wound dressing that combines miR-221OE-sEVs -- engineered extracellular vesicles that target and reduce TSP-1 levels -- with a GelMA hydrogel to create a sustained-release system. This cutting-edge approach has shown to significantly enhance wound healing and blood vessel formation in diabetic mice, offering hope for more effective treatments in the future.

In their study, the researchers discovered that high glucose conditions commonly found in diabetic wounds lead to increased levels of TSP-1 in endothelial cells, impairing their ability to proliferate and migrate -- key processes for angiogenesis. By utilizing miR-221-3p, a microRNA that targets and downregulates TSP-1 expression, they restored endothelial cell function. The engineered miR-221OE-sEVs were encapsulated within a GelMA hydrogel, ensuring a controlled release at the wound site, mimicking the extracellular matrix. In animal trials, this composite dressing dramatically accelerated wound healing, with a notable increase in vascularization and a 90% wound closure rate within just 12 days, compared to slower healing in control groups.

Dr. Chuan'an Shen, a key researcher in the study, shared his excitement about the potential impact of this innovation: "Our results demonstrate the power of combining advanced tissue engineering with molecular biology. By targeting TSP-1 with miR-221OE-sEVs encapsulated in GelMA, we've not only improved endothelial cell function but also ensured a sustained and localized therapeutic effect. This breakthrough could revolutionize how we approach diabetic wound care, with the potential to improve patients' quality of life significantly."

The success of this engineered hydrogel in diabetic wound healing opens up several exciting possibilities. Beyond diabetic foot ulcers, the technology could be adapted for use in treating other chronic wounds, such as those caused by vascular diseases, or even in regenerating tissues like bone and cartilage. As further research and clinical trials progress, the promise of combining miRNA-based therapies with biocompatible hydrogels could become a cornerstone in regenerative medicine, offering patients more efficient and lasting wound healing solutions.

The study was supported by Beijing Natural Science Foundation (7244411) and Independent Innovation Science Fund of The Fourth Medical Center of the PLA General Hospital (2024-4ZX-MS-06, 2024-4ZX-MS-07, 2024-4ZX-MS-09).
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Nature's anti-aging hack? Jewel wasp larvae slow their biological clock | ScienceDaily
Scientists have discovered that jewel wasps can slow down their biological rate of aging.


						
A study of jewel wasps, known for their distinctive metallic colors, has shown that they can undergo a kind of natural 'time-out' as larvae before emerging into adulthood with this surprising advantage.

The groundbreaking study by scientists at the University of Leicester, has now been published in the journal, PNAS. It reveals that this pause in development within the wasp dramatically extends lifespan and decelerates the ticking of the so-called "epigenetic clock" that marks molecular aging.

Aging isn't just about counting birthdays, it's also a biological process that leaves molecular fingerprints on our DNA. One of the most accurate markers of this process is the epigenetic clock, which tracks chemical changes in DNA, known as methylation, that accumulate with age. But what happens if we alter the course of development itself?

To find out, a team at the University of Leicester including first author PhD student Erin Foley, Dr Christian Thomas, Professor Charalambos Kyriacou, and Professor Eamonn Mallon, from the department of Genetics, Genomics and Cancer Sciences, turned to Nasonia Vitripennis, also known as the jewel wasp.

This tiny insect is becoming a powerful model for aging research because, unlike many other invertebrates, it has a functioning DNA methylation system, just like humans, and a short lifespan that makes it ideal to study.

The researchers exposed jewel wasp mothers to cold and darkness, triggering a hibernation-like state in their babies called diapause. This natural "pause button" extended the offsprings' adult lifespan by over a third. Even more remarkably, the wasps that had gone through diapause aged 29% more slowly at the molecular level than their counterparts. Their epigenetic clocks ticked more leisurely, offering the first direct evidence that the pace of biological aging can be developmentally tuned in an invertebrate.




"It's like the wasps who took a break early in life came back with extra time in the bank," said Evolutionary Biology Professor Eamonn Mallon, senior author on the study.

"It shows that aging isn't set in stone, it can be slowed by the environment, even before adulthood begins."

While some animals can slow aging in dormant states, this study is the first to show that the benefits can persist after development resumes. What's more, the molecular slowdown wasn't just a random effect, it was linked to changes in key biological pathways that are conserved across species, including those involved in insulin and nutrient sensing. These same pathways are being targeted by anti-aging interventions in humans.

What makes this study novel and surprising is that it demonstrates a long-lasting, environmentally triggered slowdown of aging in a system that's both simple and relevant to human biology. It offers compelling evidence that early life events can leave lasting marks not just on health, but on the pace of biological aging itself.

Professor Mallon added: "Understanding how and why aging happens is a major scientific challenge. This study opens up new avenues for research, not just into the biology of wasps, but into the broader question of whether we might one day design interventions to slow aging at its molecular roots. With its genetic tools, measurable aging markers, and clear link between development and lifespan, Nasonia vitripennis is now a rising star in aging research.

"In short, this tiny wasp may hold big answers to how we can press pause on aging."

Funding for the study was provided by The Leverhulme Trust and The Biotechnology and Biological Sciences Research Council (BBSRC).
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        Cornell  researchers build first 'microwave brain' on a chip
        Cornell engineers have built the first fully integrated "microwave brain" -- a silicon microchip that can process ultrafast data and wireless signals at the same time, while using less than 200 milliwatts of power. Instead of digital steps, it uses analog microwave physics for real-time computations like radar tracking, signal decoding, and anomaly detection. This unique neural network design bypasses traditional processing bottlenecks, achieving high accuracy without the extra circuitry or energy...

      

      
        The disappearing planet next door has astronomers intrigued
        NASA's James Webb Space Telescope has detected strong evidence for a giant planet orbiting Alpha Centauri A, the nearest Sun-like star to Earth. Located just 4 light-years away, this possible Saturn-mass world may travel between one and two times the distance from its star that Earth does from the Sun. The planet appears to lie in the habitable zone, though its gas giant nature makes it unlikely to host life.

      

      
        AI finds hidden safe zones inside a fusion reactor
        Scientists have developed a lightning-fast AI tool called HEAT-ML that can spot hidden "safe zones" inside a fusion reactor where parts are protected from blistering plasma heat. Finding these areas, known as magnetic shadows, is key to keeping reactors running safely and moving fusion energy closer to reality.

      

      
        Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse
        A groundbreaking quantum device small enough to fit in your hand could one day answer one of the biggest questions in science -- whether the multiverse is real. This tiny chip can generate extreme electromagnetic fields once only possible in massive, miles-long particle colliders. Beyond probing the fabric of reality, it could lead to powerful gamma ray lasers capable of destroying cancer cells at the atomic level, offering a glimpse into a future where the deepest mysteries of the universe and li...

      

      
        Twice a day, Mars may briefly host water that could support life
        Mars, once thought too cold and dry for liquid water, may briefly host salty brines twice a day during certain seasons. These fleeting bursts wouldn't be enough to sustain humans, but they could have supported hardy life in Mars' past--and may guide future missions searching for signs of it.

      

      
        Betelgeuse's hidden companion star found after centuries of searching
        Astronomers have finally confirmed the existence of a long-suspected companion star orbiting Betelgeuse, the iconic red supergiant in Orion. Using the advanced 'Alopeke speckle imager on the Gemini North telescope, researchers overcame centuries of observational challenges to directly capture the elusive star.

      

      
        Voyager missed it, but now we know Uranus has a fiery secret
        For decades, scientists puzzled over why Uranus seemed colder than expected. Now, an international research team led by the University of Houston has solved the mystery: Uranus emits more heat than it gets from the Sun, meaning it still carries internal warmth from its ancient formation. This revelation rewrites what scientists know about the ice giant's history, strengthens the case for NASA's upcoming mission, and offers fresh insight into the forces shaping not only other planets, but also Ear...

      

      
        What if dark matter came from a mirror universe?
        UC Santa Cruz physicist Stefano Profumo has put forward two imaginative but scientifically grounded theories that may help solve one of the biggest mysteries in physics: the origin of dark matter. In one, a hidden "mirror" universe with its own particles and forces could have created dense black hole-like objects in the early cosmos, making up all the dark matter we see today. The other theory suggests that dark matter might have been generated by quantum radiation at the universe's edge during a...

      

      
        Tiny "talking" robots form shape-shifting swarms that heal themselves
        Scientists have designed swarms of microscopic robots that communicate and coordinate using sound waves, much like bees or birds. These self-organizing micromachines can adapt to their surroundings, reform if damaged, and potentially undertake complex tasks such as cleaning polluted areas, delivering targeted medical treatments, or exploring hazardous environments.

      

      
        Why AI emails can quietly destroy trust at work
        AI is now a routine part of workplace communication, with most professionals using tools like ChatGPT and Gemini. A study of over 1,000 professionals shows that while AI makes managers' messages more polished, heavy reliance can damage trust. Employees tend to accept low-level AI help, such as grammar fixes, but become skeptical when supervisors use AI extensively, especially for personal or motivational messages. This "perception gap" can lead employees to question a manager's sincerity, integri...

      

      
        Hubble captures a wild star-birthing storm 160,000 light-years away
        Hubble's latest portrait of the Tarantula Nebula reveals a turbulent star-making region far beyond the Milky Way. Located 160,000 light-years away in the Large Magellanic Cloud, this cosmic expanse is home to some of the most massive stars ever discovered--up to 200 times the Sun's mass. The image captures intricate dust clouds, intense stellar winds from rare Wolf-Rayet stars, and the extraordinary chaos that fuels the birth of new suns.

      

      
        How NASA's Lunar Trailblazer was lost before reaching the Moon
        NASA's Lunar Trailblazer, a mission designed to create high-resolution maps of water on the Moon, ended after losing contact with the spacecraft just one day after its February 26 launch. Despite extensive global efforts to reestablish communication, the small satellite's misaligned solar arrays prevented its batteries from charging, leaving it powerless and drifting in a slow spin into deep space.

      

      
        Accidental lab discovery reveals gold's secret chemistry
        Scientists at SLAC unexpectedly created gold hydride, a compound of gold and hydrogen, while studying diamond formation under extreme pressure and heat. This discovery challenges gold's reputation as a chemically unreactive metal and opens doors to studying dense hydrogen, which could help us understand planetary interiors and fusion processes. The results also suggest that extreme conditions can produce exotic, previously unknown compounds, offering exciting opportunities for future high-pressur...

      

      
        From lead to gold in a flash at the Large Hadron Collider
        At the Large Hadron Collider, scientists from the University of Kansas achieved a fleeting form of modern-day alchemy -- turning lead into gold for just a fraction of a second. Using ultra-peripheral collisions, where ions nearly miss but interact through powerful photon exchanges, they managed to knock protons out of nuclei, creating new, short-lived elements. This breakthrough not only grabbed global attention but could help design safer, more advanced particle accelerators of the future.

      

      
        Gold survives impossible heat, defying physics limits
        Physicists have heated gold to over 19,000 Kelvin, more than 14 times its melting point, without melting it, smashing the long-standing "entropy catastrophe" limit. Using an ultra-fast laser pulse at SLAC's Linac Coherent Light Source, they kept the gold crystalline at extreme heat, opening new frontiers in high-energy-density physics, fusion research, and planetary science.

      

      
        Tiny gold "super atoms" could spark a quantum revolution
        Scientists have found that microscopic gold clusters can act like the world's most accurate quantum systems, while being far easier to scale up. With tunable spin properties and mass production potential, they could transform quantum computing and sensing.

      

      
        Scientists capture the secret quantum dance of atoms for the first time
        Using the world's most powerful X-ray laser, researchers have captured the hidden, never-ending vibrations of atoms inside molecules. This first-ever direct view of zero-point motion reveals that atoms move in precise, synchronized patterns, even in their lowest energy state.

      

      
        Scientists freeze quantum motion without cooling
        ETH Zurich researchers levitated a nano glass sphere cluster with record-setting quantum purity at room temperature, avoiding costly cooling. Using optical tweezers, they isolated quantum zero-point motion, paving the way for future quantum sensors in navigation, medicine, and fundamental physics.

      

      
        This tiny spacecraft could race to a black hole and rewrite physics
        A visionary plan proposes sending a paperclip-sized spacecraft, powered by Earth-based lasers, to a nearby black hole within a century. Led by astrophysicist Cosimo Bambi, the mission would test the limits of general relativity and explore the mysteries of event horizons. While current technology can t yet achieve it, advancements in nanocraft design, laser propulsion, and black hole detection could make the journey possible within decades, potentially rewriting the laws of physics as we know the...

      

      
        Giant Einstein ring reveals one of the Universe's biggest black holes
        Astronomers have uncovered what may be the most massive black hole ever found, 36 billion times the mass of our Sun, hidden at the heart of the Cosmic Horseshoe galaxy. Located 5 billion light-years away, this ultramassive giant bends light into a perfect Einstein ring and whips nearby stars at incredible speeds.

      

      
        The nuclear clock that could finally unmask dark matter
        Physicists are exploring thorium-229's unique properties to create a nuclear clock so precise it could detect the faintest hints of dark matter. Recent measurement advances may allow scientists to spot tiny shifts in the element's resonance spectrum, potentially revealing the nature of this mysterious substance.

      

      
        New "evolution engine" creates super-proteins 100,000x faster
        Researchers at Scripps have created T7-ORACLE, a powerful new tool that speeds up evolution, allowing scientists to design and improve proteins thousands of times faster than nature. Using engineered bacteria and a modified viral replication system, this method can create new protein versions in days instead of months. In tests, it quickly produced enzymes that could survive extreme doses of antibiotics, showing how it could help develop better medicines, cancer treatments, and other breakthrough...

      

      
        Life without sunlight? Earthquake fractures fuel deep underground microbes
        Chinese scientists uncovered a powerful energy source for deep Earth microbes: hydrogen and oxidants generated by rock fracturing during earthquakes. The process may also suggest how life could exist on other planets without sunlight.
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Cornell researchers build first 'microwave brain' on a chip | ScienceDaily
Cornell University researchers have developed a low-power microchip they call a "microwave brain," the first processor to compute on both ultrafast data signals and wireless communication signals by harnessing the physics of microwaves.


						
Detailed today in the journal Nature Electronics, the processor is the first, true microwave neural network and is fully integrated on a silicon microchip. It performs real-time frequency domain computation for tasks like radio signal decoding, radar target tracking and digital data processing, all while consuming less than 200 milliwatts of power.

"Because it's able to distort in a programmable way across a wide band of frequencies instantaneously, it can be repurposed for several computing tasks," said lead author Bal Govind, a doctoral student who conducted the research with Maxwell Anderson, also a doctoral student. "It bypasses a large number of signal processing steps that digital computers normally have to do."

That capability is enabled by the chip's design as a neural network, a computer system modeled on the brain, using interconnected modes produced in tunable waveguides. This allows it to recognize patterns and learn from data. But unlike traditional neural networks that rely on digital operations and step-by-step instructions timed by a clock, this network uses analog, nonlinear behavior in the microwave regime, allowing it to handle data streams in the tens of gigahertz - much faster than most digital chips.

"Bal threw away a lot of conventional circuit design to achieve this," said Alyssa Apsel, professor of engineering, who was co-senior author with Peter McMahon, associate professor of applied and engineering physics. "Instead of trying to mimic the structure of digital neural networks exactly, he created something that looks more like a controlled mush of frequency behaviors that can ultimately give you high-performance computation."

The chip can perform both low-level logic functions and complex tasks like identifying bit sequences or counting binary values in high-speed data. It achieved at or above 88% accuracy on multiple classification tasks involving wireless signal types, comparable to digital neural networks but with a fraction of the power and size.

"In traditional digital systems, as tasks get more complex, you need more circuitry, more power and more error correction to maintain accuracy," Govind said. "But with our probabilistic approach, we're able to maintain high accuracy on both simple and complex computations, without that added overhead."

The chip's extreme sensitivity to inputs makes it well-suited for hardware security applications like sensing anomalies in wireless communications across multiple bands of microwave frequencies, according to the researchers.




"We also think that if we reduce the power consumption more, we can deploy it to applications like edge computing," Apsel said, "You could deploy it on a smartwatch or a cellphone and build native models on your smart device instead of having to depend on a cloud server for everything."

Though the chip is still experimental, the researchers are optimistic about its scalability. They are experimenting with ways to improve its accuracy and integrate it into existing microwave and digital processing platforms.

The work emerged from an exploratory effort within a larger project supported by the Defense Advanced Research Projects Agency and the Cornell NanoScale Science and Technology Facility, which is funded in part by the National Science Foundation.
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The disappearing planet next door has astronomers intrigued | ScienceDaily
Found using the MIRI instrument on NASA's Webb telescope, which was managed by JPL through launch, the possible planet would be easier to study than more far-flung worlds.


						
Astronomers using NASA's James Webb Space Telescope have found strong evidence of a giant planet orbiting a star in the stellar system closest to our own Sun. At just 4 light-years away from Earth, the Alpha Centauri triple star system has long been a compelling target in the search for worlds beyond our solar system.

Visible only from Earth's Southern Hemisphere, it's made up of the binary Alpha Centauri A and Alpha Centauri B, both Sun-like stars, and the faint red dwarf star Proxima Centauri. Alpha Centauri A is the third brightest star in the night sky. While there are three confirmed planets orbiting Proxima Centauri, the presence of other worlds surrounding Alpha Centauri A and Alpha Centauri B has proved challenging to confirm.

Now, Webb's observations from its Mid-Infrared Instrument (MIRI) are providing the strongest evidence to date of a gas giant orbiting Alpha Centauri A. The results have been accepted in a series of two papers in The Astrophysical Journal Letters.

If confirmed, the planet would be the closest to Earth that orbits in the habitable zone of a Sun-like star. However, because the planet candidate is a gas giant, scientists say it would not support life as we know it.

"With this system being so close to us, any exoplanets found would offer our best opportunity to collect data on planetary systems other than our own. Yet, these are incredibly challenging observations to make, even with the world's most powerful space telescope, because these stars are so bright, close, and move across the sky quickly," said Charles Beichman, NASA's Jet Propulsion Laboratory and the NASA Exoplanet Science Institute at Caltech's IPAC astronomy center, co-first author on the new papers. "Webb was designed and optimized to find the most distant galaxies in the universe. The operations team at the Space Telescope Science Institute had to come up with a custom observing sequence just for this target, and their extra effort paid off spectacularly."

Several rounds of meticulously planned observations by Webb, careful analysis by the research team, and extensive computer modeling helped determine that the source seen in Webb's image is likely to be a planet and not a background object (like a galaxy), foreground object (a passing asteroid), or other detector or image artifact.




The first observations of the system took place in August 2024, using the coronagraphic mask aboard MIRI to block Alpha Centauri A's light. While extra brightness from the nearby companion star Alpha Centauri B complicated the analysis, the team was able to subtract out the light from both stars to reveal an object over 10,000 times fainter than Alpha Centauri A, separated from the star by about two times the distance between the Sun and Earth.

While the initial detection was exciting, the research team needed more data to come to a firm conclusion. However, additional observations of the system in February 2025 and April 2025 (using Director's Discretionary Time) did not reveal any objects like the one identified in August 2024.

"We are faced with the case of a disappearing planet! To investigate this mystery, we used computer models to simulate millions of potential orbits, incorporating the knowledge gained when we saw the planet, as well as when we did not," said Ph.D. student Aniket Sanghi of Caltech in Pasadena, California. Sanghi is a co-first author on the two papers covering the team's research.

In these simulations, the team took into account both a 2019 sighting of the potential exoplanet candidate by the European Southern Observatory's Very Large Telescope, the new data from Webb, and considered orbits that would be gravitationally stable in the presence of Alpha Centauri B, meaning the planet wouldn't get flung out of the system.

Researchers say a non-detection in the second and third round of observations with Webb isn't surprising.

"We found that in half of the possible orbits simulated, the planet moved too close to the star and wouldn't have been visible to Webb in both February and April 2025," said Sanghi.




Based on the brightness of the planet in the mid-infrared observations and the orbit simulations, researchers say it could be a gas giant approximately the mass of Saturn orbiting Alpha Centauri A in an elliptical path varying between one to two times the distance between the Sun and Earth.

"If confirmed, the potential planet seen in the Webb image of Alpha Centauri A would mark a new milestone for exoplanet imaging efforts," Sanghi says. "Of all the directly imaged planets, this would be the closest to its star seen so far. It's also the most similar in temperature and age to the giant planets in our solar system, and nearest to our home, Earth," he says. "Its very existence in a system of two closely separated stars would challenge our understanding of how planets form, survive, and evolve in chaotic environments."

If confirmed by additional observations, the team's results could transform the future of exoplanet science.

"This would become a touchstone object for exoplanet science, with multiple opportunities for detailed characterization by Webb and other observatories," said Beichman.

For example, NASA's Nancy Grace Roman Space Telescope, set to launch by May 2027 and potentially as early as fall 2026, is equipped with dedicated hardware that will test new technologies to observe binary systems like Alpha Centauri in search of other worlds. Roman's visible light data would complement Webb's infrared observations, yielding unique insights on the size and reflectivity of the planet.

More About Webb and MIRI

The James Webb Space Telescope is the world's premier space science observatory. Webb is solving mysteries in our solar system, looking beyond to distant worlds around other stars, and probing the mysterious structures and origins of our universe and our place in it. Webb is an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).

Webb's MIRI was developed through a 50-50 partnership between NASA and ESA. A division of Caltech in Pasadena, California, JPL led the U.S. contribution to MIRI. JPL also led development of MIRI's cryocooler, done in collaboration with Northrop Grumman in Redondo Beach, California, and NASA's Goddard Space Flight Center in Greenbelt, Maryland.
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AI finds hidden safe zones inside a fusion reactor | ScienceDaily
A public-private partnership between Commonwealth Fusion Systems (CFS), the U.S. Department of Energy's (DOE) Princeton Plasma Physics Laboratory (PPPL) and Oak Ridge National Laboratory has led to a new artificial intelligence (AI) approach that is faster at finding what's known as "magnetic shadows" in a fusion vessel: safe havens protected from the intense heat of the plasma.


						
Known as HEAT-ML, the new AI could lay the foundation for software that significantly speeds up the design of future fusion systems. Such software could also enable good decision-making during fusion operations by adjusting the plasma so that potential problems are thwarted before they start.

"This research shows that you can take an existing code and create an AI surrogate that will speed up your ability to get useful answers, and it opens up interesting avenues in terms of control and scenario planning," said Michael Churchill, co-author of a paper in Fusion Engineering and Design about HEAT-ML and head of digital engineering at PPPL.

Fusion, the reaction that fuels the sun and stars, could provide potentially limitless amounts of electricity on Earth. To harness it, researchers need to overcome key scientific and engineering challenges. One such challenge is handling the intense heat coming from the plasma, which reaches temperatures hotter than the sun's core when confined using magnetic fields in a fusion vessel known as a tokamak. Speeding up the calculations that predict where this heat will hit and what parts of the tokamak will be safe in the shadows of other parts is key to bringing fusion power to the grid.

"The plasma-facing components of the tokamak might come in contact with the plasma, which is very hot and can melt or damage these elements," said Domenica Corona Rivera, an associate research physicist at PPPL and first author on the paper on HEAT-ML. "The worst thing that can happen is that you would have to stop operations."

PPPL amplifies its impact through public-private partnership

HEAT-ML was specifically made to simulate a small part of SPARC: a tokamak currently under construction by CFS. The Massachusetts company hopes to demonstrate net energy gain by 2027, meaning SPARC would generate more energy than it consumes.




Simulating how heat impacts SPARC's interior is central to this goal and a big computing challenge. To break down the challenge into something manageable, the team focused on a section of SPARC where the most intense plasma heat exhaust intersects with the material wall. This particular part of the tokamak, representing 15 tiles near the bottom of the machine, is the part of the machine's exhaust system that will be subjected to the most heat.

To create such a simulation, researchers generate what they call shadow masks. Shadow masks are 3D maps of magnetic shadows, which are specific areas on the surfaces of a fusion system's internal components that are shielded from direct heat. The location of these shadows depends on the shape of the parts inside the tokamak and how they interact with the magnetic field lines that confine the plasma.

Creating simulations to optimize the way fusion systems operate

Originally, an open-source computer program called HEAT, or the Heat flux Engineering Analysis Toolkit, calculated these shadow masks. HEAT was created by CFS Manager Tom Looby during his doctoral work with Matt Reinke, now leader of the SPARC Diagnostic Team, and was first applied on the exhaust system for PPPL's National Spherical Torus Experiment-Upgrade machine.

HEAT-ML traces magnetic field lines from the surface of a component to see if the line intersects other internal parts of the tokamak. If it does, that region is marked as "shadowed." However, tracing these lines and finding where they intersect the detailed 3D machine geometry was a significant bottleneck in the process. It could take around 30 minutes for a single simulation and even longer for some complex geometries.

HEAT-ML overcomes this bottleneck, accelerating the calculations to a few milliseconds. It uses a deep neural network: a type of AI that has hidden layers of mathematical operations and parameters that it applies to the data to learn how to do a specific task by looking for patterns. HEAT-ML's deep neural network was trained using a database of approximately 1,000 SPARC simulations from HEAT to learn how to calculate shadow masks.

HEAT-ML is currently tied to the specific design of SPARC's exhaust system; it only works for that small part of that particular tokamak and is an optional setting in the HEAT code. However, the research team hopes to expand its capabilities to generalize the calculation of shadow masks for exhaust systems of any shape and size, as well as the rest of the plasma-facing components inside a tokamak.

DOE supported this work under contracts DE-AC02-09CH11466 and DE-AC05-00OR22725, and it also received support from CFS.
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Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse | ScienceDaily
A University of Colorado Denver engineer is on the cusp of giving scientists a new tool that can help them turn sci-fi into reality.


						
Imagine a safe gamma ray laser that could eradicate cancer cells without damaging healthy tissue. Or a tool that could help determine if Stephen Hawking's multiverse theory is real by revealing the fabric underlying the universe.

Assistant Professor of Electrical Engineering Aakash Sahai, PhD, has developed a quantum breakthrough that could help those sci-fi ideas develop and has sent a ripple of excitement through the quantum community because of its potential to revolutionize our understanding of physics, chemistry, and medicine. Advanced Quantum Technologies, one of the most impactful journals in the fields of quantum science, materials, and technologies, recognized Sahai's work and featured his study on the cover of its June issue.

"It is very exciting because this technology will open up whole new fields of study and have a direct impact on the world," Sahai said. "In the past, we've had technological breakthroughs that propelled us forward such as the sub-atomic structure leading to lasers, computer chips, and LEDs. This innovation, which is also based on material science, is along the same lines."

How It Works

Sahai has found a way to create extreme electromagnetic fields never before possible in a laboratory. These electromagnetic fields -- created when electrons in materials vibrate and bounce at incredibly high speeds -- power everything from computer chips to super particle colliders that search for evidence of dark matter. Until now, creating fields strong enough for advanced experiments has required huge, expensive facilities. For example, scientists chasing evidence of dark matter use machines like the Large Hadron Collider at CERN, the European Organization for Nuclear Research, in Switzerland. To accommodate the radiofrequency cavities and superconducting magnets needed for accelerating high energy beams, the collider is 16.7 miles long. Running experiments at that scale demands huge resources, is incredibly expensive, and can be highly volatile.

Sahai developed a silicon-based, chip-like material that can withstand high-energy particle beams, manage the energy flow, and allow scientists to access electromagnetic fields created by the oscillations, or vibrations, of the quantum electron gas -- all in a space about the size of your thumb. The rapid movement creates the electromagnetic fields. With Sahai's technique, the material manages the heat flow generated by the oscillation and keeps the sample intact and stable. This gives scientists a way to see activity like never before and opens the possibility of shrinking miles-long colliders into a chip.




"Manipulating such high energy flow while preserving the underlying structure of the material is the breakthrough," said Kalyan Tirumalasetty, a graduate student in Sahai's lab working on the project. "This breakthrough in technology can make a real change in the world. It is about understanding how nature works and using that knowledge to make a positive impact on the world."

The technology and method were designed at CU Denver and tested at SLAC National Accelerator Laboratory, a world-class facility operated by Stanford University and funded by the U.S. Department of Energy.

Applications of this Technology

CU Denver has already applied for and received provisional patents on the technology in the U.S. and internationally. While real-world, practical applications may be years away, the potential to better understand how the universe works, and to thereby improve lives, is what keeps Sahai and Tirumalasetty motivated to spend long hours in the lab and at SLAC.

"Gamma ray lasers could become a reality," Sahai said. "We could get imaging of tissue down to not just the nucleus of cells but down to the nucleus of the underlying atoms. That means scientists and doctors would be able to see what's going on at the nuclear level and that could accelerate our understanding of immense forces that dominate at such small scales while also leading to better medical treatments and cures. Eventually, we could develop gamma ray lasers to modify the nucleus and remove cancer cells at the nano level."

The extreme plasmon technique could also help test a wide range of theories about how our universe works -- from the possibility of a multiverse to exploring the very fabric of our universe. These possibilities excite Tirumalasetty, who once thought of becoming a physicist. "To explore nature and how it works at its fundamental scale, that's very important to me," he said. "But engineers give scientists the tools to do more than understand. And that's ... that's exhilarating."

Next up for the duo is a return to SLAC this summer to keep refining the silicon-chip material and laser technique. Unlike in the movies, developing breakthrough technology can take decades. In fact, some of the foundational work that led to this pivotal moment began in 2018, when Sahai published his first research on antimatter accelerators. "It's going to take a while, but within my lifetime, it is very probable," Sahai said.




About the Researchers

Aakash Sahai holds a PhD in plasma physics from Duke University, a master's degree in electrical engineering from Stanford University, and a master's degree in physics from Indiana University, Bloomington. He is a member of the Electromagnetics, Plasmas and Computation Group in CU Denver's College of Engineering, Design and Computing. Before joining CU Denver in 2018, he worked as a research associate at Imperial College London and held research and development roles in the private sector. Sahai has published more than a dozen articles in peer-reviewed journals and is a frequent speaker at SLAC, CERN, and American Physical Society events. He also serves as a reviewer for several scientific journals.

Kalyan Tirumalasetty is pursuing his doctoral degree in electrical engineering and a master's degree in electrical engineering from CU Denver, and a bachelor of technology degree in electronics and communication engineering from Anurag Engineering College at Jawaharlal Nehru Technological University. During his master's degree, he worked as a research assistant for Sahai to develop this technological setup at SLAC.
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Twice a day, Mars may briefly host water that could support life | ScienceDaily
Due to extreme temperatures and the dryness of Mars, it's thought to be impossible for liquid water to form on the planet's surface, a critical precondition for habitability. The only hope of finding liquid water appears to be in the form of brines, which are liquids with high concentrations of salts that can freeze at much lower temperatures. But the question of whether brines can even form on Mars has yet to be answered.


						
Vincent Chevrier, an associate research professor at the University of Arkansas' Center for Space and Planetary Sciences, has been studying that question for 20 years and now thinks he knows the answer: 'yes they can.'

His case for the existence of liquid brines on Mars was recently published in Nature Communications Earth and Environment.

Chevrier used meteorological data taken from the Viking 2 landing site on Mars combined with computer modeling to determine that brines can develop for a brief period of time during late winter and early spring from melting frost. This challenges the assumption that Mars is entirely devoid of liquid water on the surface and suggests that similar processes may occur in other frost-bearing regions, particularly in the mid-to-high latitudes.

Data from Viking 2, which landed on Mars in 1976, was used because, Chevrier said, "It was the only mission that clearly observed, identified and characterized frost on Mars." Melting frost presents the best chance to find liquid brines on Mars, but there's a catch: frost on Mars tends to sublimate quickly, which means it transitions from a solid to a gas without spending time in a liquid state due to Mars' unique atmospheric conditions.

But by sifting through the Viking 2 data, combined with data from the Mars Climate Database, Chevrier was able to determine that there was a brief window in late winter and early spring when the conditions were right for the formation of brines. Specifically, there is a period of one Martian month (roughly equivalent to two Earth months) where the conditions were ideal at two points during the day: roughly in the early morning and late afternoon.

There is an abundance of salts on Mars, and Chevrier has long speculated that perchlorates would be the most promising salts for brine formation since they have extremely low eutectic temperatures (which is the melting point of a salt-water mixture). Calcium perchlorate brine solidifies at minus 75 degrees Celsius, while Mars has an average surface temperature of minus 50C at the equator, suggesting there could be a zone where calcium perchlorate brine could stay liquid.




Modeling based off known data confirmed that twice a day for a month in late winter and early spring there is a perfect window in which calcium perchlorate brines can form because the temperature hovers right around the sweet spot of minus 75 degC. At other times of day it is either too hot or too cold.

While Chevrier's findings are not slam-dunk proof of brines, they make a strong case for their existence in small amounts on a recurring basis. Even if there were direct evidence of a calcium perchlorate brine detected by a past or future lander, it would not be in large amounts. Calcium perchlorate is only about 1% of the Martian regolith, and the frost that does form on Mars is extremely thin -- far less than a millimeter thick. So it is unlikely to generate much water, certainly not enough to support human life.

But it doesn't mean the planet couldn't have supported life adapted to a much colder, drier planet.

Either way, Chevrier is encouraged to find that brines would form under established conditions and looks forward to further confirmation. He notes in the conclusion of his paper: "The strong correlation between brine formation and seasonal frost cycles highlights specific periods when transient water activity is most likely, which could guide the planning of future astrobiological investigations.

"Robotic landers equipped with in situ hygrometers [for measuring moisture content in air] and chemical sensors could target these seasonal windows to directly detect brine formation and constrain the timescales over which these liquids persist."
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Betelgeuse's hidden companion star found after centuries of searching | ScienceDaily
Betelgeuse is one of the brightest stars in the night sky, and the closest red supergiant to Earth. It has an enormous volume, spanning a radius around 700 times that of the Sun. Despite only being ten million years old, which is considered young by astronomy standards, it's late in its life. Located in the shoulder of the constellation Orion, people have observed Betelgeuse with the naked eye for millennia, noticing that the star changes in brightness over time. Astronomers established that Betelgeuse has a main period of variability of around 400 days and a more extended secondary period of around six years.


						
In 2019 and 2020, there was a steep decrease in Betelgeuse's brightness -- an event referred to as the 'Great Dimming.' The event led some to believe that a supernova death was quickly approaching, but scientists were able to determine the dimming was actually caused by a large cloud of dust ejected from Betelgeuse.

The Great Dimming mystery was solved, but the event sparked a renewed interest in studying Betelgeuse, which brought about new analyses of archival data on the star. One analysis led scientists to propose that the cause of Betelgeuse's six-year variability is the presence of a companion star [1]. But when the Hubble Space Telescope and the Chandra X-Ray Observatory searched for this companion, no detections were made.

<Link to video at the bottom of the page.>

The companion star has now been detected for the first time by a team of astrophysicists led by Steve Howell, a senior research scientist at NASA Ames Research Center. They observed Betelgeuse using a speckle imager called 'Alopeke. 'Alopeke, which means 'fox' in Hawaiian, is funded by the NASA-NSF Exoplanet Observational Research Program (NN-EXPLORE) and is mounted on the Gemini North telescope, one half of the International Gemini Observatory, funded in part by the U.S. National Science Foundation and operated by NSF NOIRLab.

Speckle imaging is an astronomical imaging technique that uses very short exposure times to freeze out the distortions in images caused by Earth's atmosphere. This technique enables high resolution, which, when combined with the light collecting power of Gemini North's 8.1-meter mirror, allowed for Betelgeuse's faint companion to be directly detected.

Analysis of the companion star's light allowed Howell and his team to determine the companion star's characteristics. They found that it is six magnitudes fainter than Betelgeuse in the optical wavelength range, it has an estimated mass of around 1.5 times that of the Sun, and it appears to be an A- or B-type pre-main-sequence star -- a hot, young, blue-white star that has not yet initiated hydrogen burning in its core.




The companion is at a relatively close distance away from the surface of Betelgeuse -- about four times the distance between the Earth and the Sun. This discovery is the first time a close-in stellar companion has been detected orbiting a supergiant star. Even more impressive -- the companion orbits well within Betelgeuse's outer extended atmosphere, proving the incredible resolving abilities of 'Alopeke.

"Gemini North's ability to obtain high angular resolutions and sharp contrasts allowed the companion of Betelgeuse to be directly detected," says Howell. Furthermore, he explains that 'Alopeke did what no other telescope has done before: "Papers that predicted Betelgeuse's companion believed that no one would likely ever be able to image it."

This discovery provides a clearer picture of this red supergiant's life and future death. Betelgeuse and its companion star were likely born at the same time. However, the companion star will have a shortened lifespan as strong tidal forces will cause it to spiral into Betelgeuse and meet its demise, which scientists estimate will occur within the next 10,000 years.

The discovery also helps to explain why similar red supergiant stars might undergo periodic changes in their brightness on the scale of many years. Howell shares his hope for further studies in this area: "This detection was at the very extremes of what can be accomplished with Gemini in terms of high-angular resolution imaging, and it worked. This now opens the door for other observational pursuits of a similar nature."

Martin Still, NSF program director for the International Gemini Observatory adds: "The speckle capabilities provided by the International Gemini Observatory continue to be a spectacular tool, open to all astronomers for a wide range of astronomy applications. Delivering the solution to the Betelgeuse problem that has stood for hundreds of years will stand as an evocative highlight achievement."

Another opportunity to study Betelgeuse's stellar companion will occur in November 2027 when it returns to its furthest separation from Betelgeuse, and thus easiest to detect. Howell and his team look forward to observations of Betelgeuse before and during this event to better constrain the nature of the companion.

Notes
    	Two papers released in 2024 used decades of observations of Betelgeuse from many observers around the world to predict the orbit and location of the companion star (see DOI: 10.3847/1538-4357/ad93c8 and DOI: 10.3847/1538-4357/ad87f4).
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Voyager missed it, but now we know Uranus has a fiery secret | ScienceDaily
A new study led by University of Houston researchers, in collaboration with planetary scientists worldwide, suggests Uranus does have its own internal heat -- an advance that not only informs NASA's future missions but also deepens scientists' understanding of planetary systems, including processes that influence Earth's climate and atmospheric evolution.


						
The discovery resolves a long-standing scientific mystery about the giant planet, because observational analyses from Voyager 2 in 1986 didn't suggest the presence of significant internal heat -- contradicting scientists' understanding of how giant planets form and evolve.

However, using decades of spacecraft observations and computer models, a team of scientists found Uranus releases more heat than it receives from sunlight, said Xinyue Wang, the first author on the paper and a former doctoral student of UH's Department of Earth and Atmospheric Sciences within the College of Natural Sciences and Mathematics.

"This means it's still slowly losing leftover heat from its early history, a key piece of the puzzle that helps us understand its origins and how it has changed over time," she explained.

The paper published July 14 in Geophysical Research Letters, a top journal publication by the American Geophysical Union. The discovery is consistent with an independent study conducted by a research group led by Professor Patrick Irwin at the University of Oxford.

However, Uranus's internal heat is weaker than its other giant counterparts in the solar system, emitting about 12.5% more heat than it absorbs via sunlight. This is lower compared to fluxes of upwards of 100% measured for Jupiter, Saturn and Neptune, said Xun Jiang, co-author and professor in the Department of Earth and Atmospheric Sciences.
"From a scientific perspective, this study helps us better understand Uranus and other giant planets. For future space exploration, I think it strengthens the case for a mission to Uranus."
Xinyue Wang, UH's Department of Earth and Atmospheric Sciences 
It's uncertain why this happened, but researchers said Uranus may have a different interior structure or evolutionary history compared to the other giant planets.




Another notable takeaway from the study was that Uranus's energy levels also change with its long seasons, which last about 20 years. These seasonal changes are likely caused by the planet's off-center orbit and tilted spin, Wang said.

Liming Li, co-author and professor in UH's Department of Physics, said this study could improve planning for NASA's flagship mission to orbit and probe Uranus, an initiative the National Academies of Sciences, Engineering and Medicine classified as its highest priority for the 2023-32 decade.

"From a scientific perspective, this study helps us better understand Uranus and other giant planets," Wang said. "For future space exploration, I think it strengthens the case for a mission to Uranus."

Additionally, the team's methodology provides testable theories and models that could also be applied to explore radiant energy of other planets within and beyond our solar system, Li said. It could even impact technology innovation and climate understanding on Earth.

"By uncovering how Uranus stores and loses heat, we gain valuable insights into the fundamental processes that shape planetary atmospheres, weather systems and climate systems," Li said. "These findings help broaden our perspective on Earth's atmospheric system and the challenges of climate change."
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What if dark matter came from a mirror universe? | ScienceDaily
    	One theory proposes a hidden physical realm with its own versions of particles and forces that gave birth to tiny, stable black hole-like objects that would account for all the dark matter observed today.
    	The other theory explores whether dark matter could be a product of the universe's own expansion, created by quantum radiation near the cosmic horizon during a brief but intense post-inflation phase.
    	Both theories offer testable, self-contained frameworks based on known physics, continuing UC Santa Cruz's legacy of linking particle theory with cosmic-scale phenomena to tackle one of the biggest mysteries in science.

Two recent studies by Professor Stefano Profumo at the University of California, Santa Cruz, propose theories that attempt to answer one of the most fundamental open questions in modern physics: What is the particle nature of dark matter?

Science has produced overwhelming evidence that the mysterious substance that accounts for 80% of all matter in the universe exists. Dark matter's presence explains what binds galaxies together and makes them rotate. Findings such as the large-scale structure of the universe and measurements of the cosmic microwave background also prove that something as-yet undetermined permeates all that darkness.

What remains unknown are the origins of dark matter, and hence, what are its particle properties. Those weighty questions primarily fall to theoretical physicists like Profumo. And in two recent papers, he approaches those questions from different directions, but both centered on the idea that dark matter might have emerged naturally from conditions in the very early universe -- rather than dark matter being an exotic new particle that interacts with ordinary matter in some detectable way.

Shadowy origins

The most recent study, published on July 8, explores whether dark matter could have formed in a hidden sector -- a kind of "mirror world" with its own versions of particles and forces. While completely invisible to humans, this shadow sector would obey many of the same physical laws as the known universe.

The idea draws inspiration from quantum chromodynamics (QCD), the theory that describes how quarks are bound together inside protons and neutrons by the strong nuclear force. UC Santa Cruz has deep roots in this area: Emeritus physics professor Michael Dine helped pioneer theoretical models involving the QCD axion, a leading dark matter candidate, while research professor Abe Seiden contributed to major experimental efforts probing the structure of hadrons -- particles made of quarks -- in high-energy physics experiments.




In Profumo's new work, the strong force is replicated in the dark sector as a confining "dark QCD" theory, with its own particles -- dark quarks and dark gluons -- binding together to form heavy composite particles known as dark baryons. Under certain conditions in the early universe, these dark baryons could become dense and massive enough to collapse under their own gravity into extremely small, stable black holes -- or objects that behave much like black holes.

These black hole-like remnants would be just a few times heavier than the fundamental mass scale of quantum gravity -- known as the 'Planck mass" -- but if produced in the right quantity, they could account for all the dark matter observed today. Because they would interact only through gravity, they would be completely invisible to particle detectors -- yet their presence would shape the universe on the largest scales.

This scenario offers a new, testable framework grounded in well-established physics, while extending UC Santa Cruz's long-standing exploration of how deep theoretical principles might help explain one of the biggest open questions in cosmology.

On the horizon

Profumo's other recent study, published in May, explores whether dark matter might be produced by the universe's expanding "cosmic horizon" -- essentially, the cosmological equivalent of a black hole's event horizon.

This paper asks, if the universe underwent a brief period of accelerated expansion after inflation -- something less extreme than inflation, but still expanding faster than radiation or matter would allow -- could that phase itself have "radiated" particles into existence?




Using principles from quantum field theory in curved spacetime, the paper shows that a wide range of dark matter masses could result from this mechanism, depending on the temperature and duration of this phase. Importantly, Profumo said this doesn't require any assumptions about how the dark matter interacts, only that it is stable and produced gravitationally. The idea is inspired by the way observers near cosmic horizons, like those of a black hole, perceive thermal radiation due to quantum effects.

"Both mechanisms are highly speculative, but they offer self-contained and calculable scenarios that don't rely on conventional particle dark matter models, which are increasingly under pressure from null experimental results," said Profumo, deputy director for theory at the Santa Cruz Institute for Particle Physics.

One could say Profumo wrote the book on the quest to understand the nature of dark matter. His 2017 textbook An Introduction to Particle Dark Matter presents lessons that he personally learned and used in his research work from state-of-the-art techniques that scientists have developed over the years to build and test particle models for dark matter.

The book describes the "paradigm of dark matter" as "one of the key developments at the interface of cosmology and elementary particle physics," and is intended for anyone interested in the microscopic nature of dark matter as it manifests itself in particle physics experiments, cosmological observations, and high-energy astrophysical phenomena.

Connection to UC Santa Cruz

Researchers here have played a key role in cosmology for decades, contributing to the development of the standard Lambda-Cold Dark Matter model -- still the best fit to all cosmological data -- and to the theoretical and observational study of how structure forms in the universe. In addition, UC Santa Cruz has long supported a close interplay between theory and observation, with strengths in particle physics, astrophysics, and early universe cosmology.

Profumo said these recent publications continue in that tradition, exploring ideas that connect the deepest questions in particle physics with the large-scale behavior of the cosmos. "And they do so in a way that remains rooted in known physics -- whether quantum field theory in curved spacetime, or the well-studied properties of SU(N) gauge theories -- while extending them to new frontiers," he said.

Both studies appeared in Physical Review D, the American Physical Society's premier venue for theoretical particle physics.
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Tiny "talking" robots form shape-shifting swarms that heal themselves | ScienceDaily
Animals like bats, whales and insects have long used acoustic signals for communication and navigation. Now, an international team of scientists have taken a page from nature's playbook to model micro-sized robots that use sound waves to coordinate into large swarms that exhibit intelligent-like behavior. The robot groups could one day carry out complex tasks like exploring disaster zones, cleaning up pollution, or performing medical treatments from inside the body, according to team lead Igor Aronson, Huck Chair Professor of Biomedical Engineering, Chemistry, and Mathematics at Penn State.


						
"Picture swarms of bees or midges," Aronson said. "They move, that creates sound, and the sound keeps them cohesive, many individuals acting as one."

The researchers published their work on August 12 in the journal Physical Review X.

Since the miniature, sound-broadcasting swarms of micromachines are self-organizing, they can navigate tight spaces and even re-form themselves if deformed. The swarms' collective -- or emergent -- intelligence could one day be harnessed to carry out tasks like cleaning up pollution in contaminated environments, Aronson explained.

Beyond the environment, the robot swarms could potentially work inside the body, delivering drugs directly to a problem area, for example. Their collective sensing also helps in detecting changes in surroundings, and their ability to "self-heal" means they can keep functioning as a collective unit even after breaking apart, which could be especially useful for threat detection and sensor applications, Aronson said.

"This represents a significant leap toward creating smarter, more resilient and, ultimately, more useful microrobots with minimal complexity that could tackle some of our world's toughest problems," he said. "The insights from this research are crucial for designing the next generation of microrobots, capable of performing complex tasks and responding to external cues in challenging environments."

For the study, the team developed a computer model to track the movements of tiny robots, each equipped with an acoustic emitter and a detector. They found that acoustic communication allowed the individual robotic agents to work together seamlessly, adapting their shape and behavior to their environment, much like a school of fish or a flock of birds.




While the robots in the paper were computational agents within a theoretical -- or agent-based -- model, rather than physical devices that were manufactured, the simulations observed the emergence of collective intelligence that would likely appear in any experimental study with the same design, Aronson said.

"We never expected our models to show such a high level of cohesion and intelligence from such simple robots," Aronson said. "These are very simple electronic circuits. Each robot can move along in some direction, has a motor, a tiny microphone, speaker and an oscillator. That's it, but nonetheless it's capable of collective intelligence. It synchronizes its own oscillator to the frequency of the swarm's acoustic field and migrates toward the strongest signal."

The discovery marks a new milestone for a budding field called active matter, the study of the collective behavior of self-propelled microscopic biological and synthetic agents, from swarms of bacteria or living cells to microrobots. It shows for the first time that sound waves can function as a means of controlling the micro-sized robots, Aronson explained. Up until now, active matter particles have been controlled predominantly through chemical signaling.

"Acoustic waves work much better for communication than chemical signaling," Aronson said. "Sound waves propagate faster and farther almost without loss of energy -- and the design is much simpler. The robots effectively 'hear' and 'find' each other, leading to collective self-organization. Each element is very simple. The collective intelligence and functionality arise from minimal ingredients and simple acoustic communication."

The other authors on the paper are Alexander Ziepke, Ivan Maryshev and Erwin Frey of the Ludwig Maximilian University of Munich. The John Templeton Foundation funded the research.
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Why AI emails can quietly destroy trust at work | ScienceDaily
With over 75% of professionals using AI in their daily work, writing and editing messages with tools like ChatGPT, Gemini, Copilot or Claude has become a commonplace practice. While generative AI tools are seen to make writing easier, are they effective for communicating between managers and employees?


						
A new study of 1,100 professionals reveals a critical paradox in workplace communications: AI tools can make managers' emails more professional, but regular use can undermine trust between them and their employees.

"We see a tension between perceptions of message quality and perceptions of the sender," said Anthony Coman, Ph.D., a researcher at the University of Florida's Warrington College of Business and study co-author. "Despite positive impressions of professionalism in AI-assisted writing, managers who use AI for routine communication tasks put their trustworthiness at risk when using medium- to high-levels of AI assistance."

In the study published in the International Journal of Business Communication, Coman and his co-author, Peter Cardon, Ph.D., of the University of Southern California, surveyed professionals about how they viewed emails that they were told were written with low, medium and high AI assistance. Survey participants were asked to evaluate different AI-written versions of a congratulatory message on both their perception of the message content and their perception of the sender.

While AI-assisted writing was generally seen as efficient, effective, and professional, Coman and Cardon found a "perception gap" in messages that were written by managers versus those written by employees.

"When people evaluate their own use of AI, they tend to rate their use similarly across low, medium and high levels of assistance," Coman explained. "However, when rating other's use, magnitude becomes important. Overall, professionals view their own AI use leniently, yet they are more skeptical of the same levels of assistance when used by supervisors."

While low levels of AI help, like grammar or editing, were generally acceptable, higher levels of assistance triggered negative perceptions. The perception gap is especially significant when employees perceive higher levels of AI writing, bringing into question the authorship, integrity, caring and competency of their manager.




The impact on trust was substantial: Only 40% to 52% of employees viewed supervisors as sincere when they used high levels of AI, compared to 83% for low-assistance messages. Similarly, while 95% found low-AI supervisor messages professional, this dropped to 69-73% when supervisors relied heavily on AI tools.

The findings reveal employees can often detect AI-generated content and interpret its use as laziness or lack of caring. When supervisors rely heavily on AI for messages like team congratulations or motivational communications, employees perceive them as less sincere and question their leadership abilities.

"In some cases, AI-assisted writing can undermine perceptions of traits linked to a supervisor's trustworthiness," Coman noted, specifically citing impacts on perceived ability and integrity, both key components of cognitive-based trust.

The study suggests managers should carefully consider message type, level of AI assistance and relational context before using AI in their writing. While AI may be appropriate and professionally received for informational or routine communications, like meeting reminders or factual announcements, relationship-oriented messages requiring empathy, praise, congratulations, motivation or personal feedback are better handled with minimal technological intervention.
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Hubble captures a wild star-birthing storm 160,000 light-years away | ScienceDaily
A scene from a star-forming factory shines in this NASA/ESA Hubble Space Telescope Picture of the Week. This Hubble picture captures incredible details in the dusty clouds in a star-forming region called the Tarantula Nebula. What's possibly the most amazing aspect of this detailed image is that this nebula isn't even in our galaxy. Instead, it's in the Large Magellanic Cloud, a dwarf galaxy that is located about 160,000 light-years away in the constellations Dorado and Mensa.


						
The Large Magellanic Cloud is the largest of the dozens of small satellite galaxies that orbit the Milky Way. The Tarantula Nebula is the largest and brightest star-forming region not just in the Large Magellanic Cloud, but in the entire group of nearby galaxies to which the Milky Way belongs.

The Tarantula Nebula is home to the most massive stars known, some of which are roughly 200 times as massive as our Sun. The scene pictured here is located away from the centre of the nebula, where there is a super star cluster called R136, but very close to a rare type of star called a Wolf-Rayet star. Wolf-Rayet stars are massive stars that have lost their outer shell of hydrogen and are extremely hot and luminous, powering dense and furious stellar winds.

This nebula is a frequent target for Hubble, whose multiwavelength capabilities are critical for capturing sculptural details in the nebula's dusty clouds. The data used to create this image come from an observing program called Scylla, named for a multi-headed sea monster from the Greek myth of Ulysses. The Scylla program was designed to complement another Hubble observing program called ULLYSSES (Ultraviolet Legacy Library of Young Stars as Essential Standards). ULLYSSES targets massive young stars in the Small and Large Magellanic Clouds, while Scylla investigates the structures of gas and dust that surround these stars.
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How NASA's Lunar Trailblazer was lost before reaching the Moon | ScienceDaily
The small satellite was to map lunar water, but operators lost contact with the spacecraft the day after launch and were unable to recover the mission.


						
NASA's Lunar Trailblazer ended its mission to the Moon on July 31. Despite extensive efforts, mission operators were unable to establish two-way communications after losing contact with the spacecraft the day following its Feb. 26 launch.

The mission aimed to produce high-resolution maps of water on the Moon's surface and determine what form the water is in, how much is there, and how it changes over time. The maps would have supported future robotic and human exploration of the Moon as well as commercial interests while also contributing to the understanding of water cycles on airless bodies throughout the solar system.

Lunar Trailblazer shared a ride on the second Intuitive Machines robotic lunar lander mission, IM-2, which lifted off at 7:16 p.m. EST on Feb. 26 aboard a SpaceX Falcon 9 rocket from the agency's Kennedy Space Center in Florida. The small satellite separated as planned from the rocket about 48 minutes after launch to begin its flight to the Moon. Mission operators at Caltech's IPAC in Pasadena established communications with the small spacecraft at 8:13 p.m. EST. Contact was lost the next day.

Without two-way communications, the team was unable to fully diagnose the spacecraft or perform the thruster operations needed to keep Lunar Trailblazer on its flight path.

"At NASA, we undertake high-risk, high-reward missions like Lunar Trailblazer to find revolutionary ways of doing new science," said Nicky Fox, associate administrator, Science Mission Directorate at NASA Headquarters in Washington. "While it was not the outcome we had hoped for, mission experiences like Lunar Trailblazer help us to learn and reduce the risk for future, low-cost small satellites to do innovative science as we prepare for a sustained human presence on the Moon. Thank you to the Lunar Trailblazer team for their dedication in working on and learning from this mission through to the end."

The limited data the mission team had received from Lunar Trailblazer indicated that the spacecraft's solar arrays were not properly oriented toward the Sun, which caused its batteries to become depleted.




For several months, collaborating organizations around the world -- many of which volunteered their assistance -- listened for the spacecraft's radio signal and tracked its position. Ground radar and optical observations indicated that Lunar Trailblazer was in a slow spin as it headed farther into deep space.

"As Lunar Trailblazer drifted far beyond the Moon, our models showed that the solar panels might receive more sunlight, perhaps charging the spacecraft's batteries to a point it could turn on its radio," said Andrew Klesh, Lunar Trailblazer's project systems engineer at NASA's Jet Propulsion Laboratory in Southern California. "The global community's support helped us better understand the spacecraft's spin, pointing, and trajectory. In space exploration, collaboration is critical -- this gave us the best chance to try to regain contact."

However, as time passed, Lunar Trailblazer became too distant to recover as its telecommunications signals would have been too weak for the mission to receive telemetry and to command.

Technological Legacy

The small satellite's High-resolution Volatiles and Minerals Moon Mapper (HVM3) imaging spectrometer was built by JPL to detect and map the locations of water and minerals. The mission's Lunar Thermal Mapper (LTM) instrument was built by the University of Oxford in the United Kingdom and funded by the UK Space Agency to gather temperature data and determine the composition of silicate rocks and soils to improve understanding of why water content varies over time.

"We're immensely disappointed that our spacecraft didn't get to the Moon, but the two science instruments we developed, like the teams we brought together, are world class," said Bethany Ehlmann, the mission's principal investigator at Caltech. "This collective knowledge and the technology developed will cross-pollinate to other projects as the planetary science community continues work to better understand the Moon's water."

Some of that technology will live on in the JPL-built Ultra Compact Imaging Spectrometer for the Moon (UCIS-Moon) instrument that NASA recently selected for a future orbital flight opportunity. The instrument, which has has an identical spectrometer design as HVM3, will provide the Moon's highest spatial resolution data of surface lunar water and minerals.




More About Lunar Trailblazer

Lunar Trailblazer was selected by NASA's SIMPLEx (Small Innovative Missions for Planetary Exploration) competition, which provides opportunities for low-cost science spacecraft to ride-share with selected primary missions. To maintain the lower overall cost, SIMPLEx missions have a higher risk posture and less-stringent requirements for oversight and management. This higher risk acceptance bolsters NASA's portfolio of targeted science missions designed to test pioneering mission approaches.

Caltech, which manages JPL for NASA, led Lunar Trailblazer's science investigation, and Caltech's IPAC led mission operations, which included planning, scheduling, and sequencing of all spacecraft activities. Along with managing Lunar Trailblazer, NASA JPL provided system engineering, mission assurance, the HVM3 instrument, and mission design and navigation. Lockheed Martin Space provided the spacecraft, integrated the flight system, and supported operations under contract with Caltech. The University of Oxford developed and provided the LTM instrument, funded by the UK Space Agency. Lunar Trailblazer, a project of NASA's Lunar Discovery and Exploration Program, was managed by NASA's Planetary Missions Program Office at Marshall Space Flight Center in Huntsville, Alabama, for the agency's Science Mission Directorate in Washington.
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Accidental lab discovery reveals gold's secret chemistry | ScienceDaily
Serendipitously and for the first time, an international research team led by scientists at the U.S. Department of Energy's SLAC National Accelerator Laboratory formed solid binary gold hydride, a compound made exclusively of gold and hydrogen atoms.


						
The researchers were studying how long it takes hydrocarbons, compounds made of carbon and hydrogen, to form diamonds under extremely high pressure and heat. In their experiments at the European XFEL (X-ray Free-Electron Laser) in Germany, the team studied the effect of those extreme conditions in hydrocarbon samples with an embedded gold foil, which was meant to absorb the X-rays and heat the weakly absorbing hydrocarbons. To their surprise, they not only saw the formation of diamonds, but also discovered the formation of gold hydride.

"It was unexpected because gold is typically chemically very boring and unreactive -- that's why we use it as an X-ray absorber in these experiments," said Mungo Frost, staff scientist at SLAC who led the study. "These results suggest there's potentially a lot of new chemistry to be discovered at extreme conditions where the effects of temperature and pressure start competing with conventional chemistry, and you can form these exotic compounds."

The results, published in Angewandte Chemie International Edition, provide a glimpse of how the rules of chemistry change under extreme conditions like those found inside certain planets or hydrogen-fusing stars.

Studying dense hydrogen

In their experiment, the researchers first squeezed their hydrocarbon samples to pressures greater than those within Earth's mantle using a diamond anvil cell. Then, they heated the samples to over 3,500 degrees Fahrenheit by hitting them repeatedly with X-ray pulses from the European XFEL. The team recorded and analyzed how the X-rays scattered off the samples, which allowed them to resolve the structural transformations within.

As expected, the recorded scattering patterns showed that the carbon atoms had formed a diamond structure. But the team also saw unexpected signals that were due to hydrogen atoms reacting with the gold foil to form gold hydride.




Under the extreme conditions created in the study, the researchers found hydrogen to be in a dense, "superionic" state, where the hydrogen atoms flowed freely through the gold's rigid atomic lattice, increasing the conductivity of the gold hydride.

Hydrogen, which is the lightest element of the periodic table, is tricky to study with X-rays because it scatters X-rays only weakly. Here, however, the superionic hydrogen interacted with the much heavier gold atoms, and the team was able to observe hydrogen's impact on how the gold lattice scattered X-rays. "We can use the gold lattice as a witness for what the hydrogen is doing," Mungo said.

The gold hydride offers a way to study dense atomic hydrogen under conditions that might also apply to other situations that are experimentally not directly accessible. For example, dense hydrogen makes up the interiors of certain planets, so studying it in the lab could teach us more about those foreign worlds. It could also provide new insights into nuclear fusion processes inside stars like our sun and help develop technology to harness fusion energy here on Earth.

Exploring new chemistry 

In addition to paving the way for studies of dense hydrogen, the research also offers an avenue for exploring new chemistry. Gold, which is commonly regarded as an unreactive metal, was found to form a stable hydride at extremely high pressure and temperature. In fact, it appears to be only stable at those extreme conditions as when it cools down, the gold and hydrogen separate. The simulations also showed that more hydrogen could fit in the gold lattice at higher pressure.
"These results suggest there's potentially a lot of new chemistry to be discovered at extreme conditions where the effects of temperature and pressure start competing with conventional chemistry, and you can form these exotic compounds." Mungo Frost SLAC staff scientist
The simulation framework could also be extended beyond gold hydride. "It's important that we can experimentally produce and model these states under these extreme conditions," said Siegfried Glenzer, High Energy Density Division director and professor for photon science at SLAC and the study's principal investigator. "These simulation tools could be applied to model other exotic material properties in extreme conditions."

The team also included researchers from Rostock University, DESY, European XFEL, Helmholtz-Zentrum Dresden-Rossendorf, Frankfurt University and Bayreuth University, all in Germany; the University of Edinburgh, UK; the Carnegie Institution for Science, Stanford University and the Stanford Institute for Materials and Energy Sciences (SIMES). Parts of this work were supported by the DOE Office of Science.
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From lead to gold in a flash at the Large Hadron Collider | ScienceDaily
Nuclear physicists working at the Large Hadron Collider recently made headlines by achieving the centuries-old dream of alchemists (and nightmare of precious-metals investors): They transformed lead into gold.


						
At least for a fraction of a second. The scientists reported their results in Physical Reviews.

The accomplishment at the Large Hadron Collider, the 17-mile particle accelerator buried under the French-Swiss border, happened within a sophisticated and sensitive detector called ALICE, a scientific instrument roughly the size of a McMansion.

It was scientists from the University of Kansas, working on the ALICE experiment, who developed the technique that tracked "ultra-peripheral" collisions between protons and ions that made gold in the LHC.

"Usually in collider experiments, we make the particles crash into each other to produce lots of debris," said Daniel Tapia Takaki, professor of physics and leader of KU's group at ALICE. "But in ultra-peripheral collisions, we're interested in what happens when the particles don't hit each other. These are near misses. The ions pass close enough to interact -- but without touching. There's no physical overlap."

The ions racing around the LHC tunnel are heavy nuclei with many protons, each generating powerful electric fields. When accelerated, these charged ions emit photons -- they shine light.

"When you accelerate an electric charge to near light speeds, it starts shining," Tapia Takaki said. "One ion can shine light that essentially takes a picture of the other. When that light is energetic enough, it can probe deep inside the other nucleus, like a high-energy flashbulb."

The KU researcher said during these UPC "flashes" surprising interactions can occur, including the rate event that sparked worldwide attention.




"Sometimes, the photons from both ions interact with each other -- what we call photon-photon collisions," he said. "These events are incredibly clean, with almost nothing else produced. They contrast with typical collisions where we see sprays of particles flying everywhere."

However, the ALICE detector and the LHC were designed to collect data on head-on collisions that result in messy sprays of particles.

"These clean interactions were hard to detect with earlier setups," Tapia Takaki said. "Our group at KU pioneered new techniques to study them. We built up this expertise years ago when it was not a popular subject."

These methods allowed for the news-making discovery that the LHC team transmuted lead into gold momentarily via ultra-peripheral collisions where lead ions lose three protons (turning the speck of lead into a gold speck) for a fraction of a second.

Tapia Takaki's KU co-authors on the paper are graduate student Anna Binoy; graduate student Amrit Gautam; postdoctoral researcher Tommaso Isidori; postdoctoral research assistant Anisa Khatun; and research scientist Nicola Minafra.

The KU team at the LHC ALICE experiment plans to continue studying the ultra-peripheral collisions. Tapia Takaki said that while the creation of gold fascinated the public, the potential of understanding the interactions goes deeper.




"This light is so energetic, it can knock protons out of the nucleus," he said. "Sometimes one, sometimes two, three or even four protons. We can see these ejected protons directly with our detectors."

Each proton removed changes the elements: One gives thallium, two gives mercury, three gives gold.

"These new nuclei are very short-lived," he said. "They decay quickly, but not always immediately. Sometimes they travel along the beamline and hit parts of the collider -- triggering safety systems."

That's why this research matters beyond the headlines.

"With proposals for future colliders even larger than the LHC -- some up to 100 kilometers in Europe and China -- you need to understand these nuclear byproducts," Tapia Takaki said. "This 'alchemy' may be crucial for designing the next generation of machines."

This work was supported by the U.S. Department of Energy Office of Science, Office of Nuclear Physics.
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Gold survives impossible heat, defying physics limits | ScienceDaily
Scientists have simultaneously broken a temperature record, overturned a long-held theory and utilized a new laser spectroscopy method for dense plasmas in a groundbreaking article published on July 23 in the journal Nature.


						
In their research article, "Superheating gold beyond the predicted entropy catastrophe threshold," physicists revealed they were able to heat gold to over 19,000 Kelvin (33,740 degrees Fahrenheit), over 14 times its melting point, without it losing its solid, crystalline structure.

"This is possibly the hottest crystalline material ever recorded," Thomas White, lead author and Clemons-Magee Endowed Professor in Physics at the University of Nevada, Reno said.

This result overturns the long-held theoretical limit known as the entropy catastrophe. The entropy catastrophe theory states that solids cannot remain stable above approximately three times their melting temperature without spontaneously melting. The melting point of gold, 1,337 Kelvin (1,947 degrees Fahrenheit), was far more than tripled in this experiment utilizing an extremely powerful laser at Stanford University's SLAC National Accelerator Laboratory.

"I was expecting the gold to heat quite significantly before melting, but I wasn't expecting a fourteen-fold temperature increase," White said.

To heat the gold, researchers at the University of Nevada, Reno, SLAC National Accelerator Laboratory, the University of Oxford, Queen's University Belfast, the European XFEL and the University of Warwick designed an experiment to heat a thin gold foil using a laser fired for 50 quadrillionths of a second (one millionth of a billionth). The speed with which the gold was heated seems to be the reason the gold remained solid. The findings suggest that the limit of superheating solids may be far higher - or nonexistent - if heating occurs quickly enough. The new methods used in this study open the field of high energy density physics to more exploration, including in areas of planetary physics and fusion energy research.

White and his team expected that the gold would melt at its melting point, but to measure the temperature inside the gold foil, they would need a very special thermometer.




"We used the Linac Coherent Light Source, a 3-kilometer-long X-ray laser at SLAC, as essentially the world's largest thermometer," White said. "This allowed us to measure the temperature inside the dense plasma for the first time, something that hasn't been possible before."

"I'm incredibly grateful for the opportunity to contribute to such cutting-edge science using billion-dollar experimental platforms alongside world-class collaborators." -- Doctoral student Travis Griffin

"This development paves the way for temperature diagnostics across a broad range of high-energy-density environments," Bob Nagler, staff scientist at SLAC and coauthor on the paper, said. "In particular, it offers the only direct method currently available for probing the temperature of warm dense states encountered during the implosion phase of inertial fusion energy experiments. As such, it is poised to make a transformative contribution to our understanding and control of fusion-relevant plasma conditions."

Along with the experimental designers, the research article is the result of a decade of work and collaboration between Columbia University, Princeton University, the University of Padova and the University of California, Merced.

"It's extremely exciting to have these results out in the world, and I'm really looking forward to seeing what strides we can make in the field with these new methods," White said.

The research, funded by the National Nuclear Security Administration, will open new doors in studies of superheated materials.




"The National Nuclear Security Administrations' Academics Program is a proud supporter of the groundbreaking innovation and continued learning that Dr. White and his team are leading for furthering future critical research areas beneficial to the Nuclear Security Enterprise," Jahleel Hudson, director at the Techology and Partnerships Office of the NNSA said.

White and his colleagues returned to the Linac Coherent Light Source in July to measure the temperature inside hot compressed iron and are using those results to gain insights into the interiors of planets.

Several of White's graduate students and one undergraduate student were coauthors on the study, including doctoral student Travis Griffin, undergraduate student Hunter Stramel, Daniel Haden, a former postdoctoral scholar in White's lab, Jacob Molina, a former undergraduate student currently pursuing his doctoral degree at Princeton University and Landon Morrison, a former undergraduate student pursuing his master's degree at the University of Oxford. Jeremy Iratcabal, research assistant professor in the Department of Physics, was also a coauthor on the paper.

"I'm incredibly grateful for the opportunity to contribute to such cutting-edge science using billion-dollar experimental platforms alongside world-class collaborators," Griffin said. "This discovery highlights the power of this technique, and I'm excited by the possibilities it opens for the future of high-energy-density physics and fusion research. After graduation, I'll be continuing this work as a staff scientist at the European XFEL."
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Tiny gold "super atoms" could spark a quantum revolution | ScienceDaily
The efficiency of quantum computers, sensors and other applications often relies on the properties of electrons, including how they are spinning. One of the most accurate systems for high performance quantum applications relies on tapping into the spin properties of electrons of atoms trapped in a gas, but these systems are difficult to scale up for use in larger quantum devices like quantum computers. Now, a team of researchers from Penn State and Colorado State has demonstrated how a gold cluster can mimic these gaseous, trapped atoms, allowing scientists to take advantage of these spin properties in a system that can be easily scaled up.


						
"For the first time, we show that gold nanoclusters have the same key spin properties as the current state-of-the-art methods for quantum information systems," said Ken Knappenberger, department head and professor of chemistry in the Penn State Eberly College of Science and leader of the research team. "Excitingly, we can also manipulate an important property called spin polarization in these clusters, which is usually fixed in a material. These clusters can be easily synthesized in relatively large quantities, making this work a promising proof-of-concept that gold clusters could be used to support a variety of quantum applications."

Two papers describing the gold clusters and confirming their spin properties appeared in ACS Central Science, ACS Central Science and The Journal of Physical Chemistry Letters.

"An electron's spin not only influences important chemical reactions, but also quantum applications like computation and sensing," said Nate Smith, graduate student in chemistry in the Penn State Eberly College of Science and first author of one of the papers. "The direction an electron spins and its alignment with respect to other electrons in the system can directly impact the accuracy and longevity of quantum information systems."

Much like the Earth spins around its axis, which is tilted with respect to the sun, an electron can spin around its axis, which can be tilted with respect to its nucleus. But unlike Earth, an electron can spin clockwise or counterclockwise. When many electrons in a material are spinning in the same direction and their tilts are aligned, the electrons are considered correlated, and the material is said to have a high degree of spin polarization.

"Materials with electrons that are highly correlated, with a high degree of spin polarization, can maintain this correlation for a much longer time, and thus remain accurate for much longer," Smith said.

The current state-of-the-art system for high accuracy and low error in quantum information systems involve trapped atomic ions -- atoms with an electric charge -- in a gaseous state. This system allows electrons to be excited to different energy levels, called Rydberg states, which have very specific spin polarizations that can last for a long period of time. It also allows for the superposition of electrons, with electrons existing in multiple states simultaneously until they are measured, which is a key property for quantum systems.




"These trapped gaseous ions are by nature dilute, which makes them very difficult to scale up," Knappenberger said. "The condensed phase required for a solid material, by definition, packs atoms together, losing that dilute nature. So, scaling up provides all the right electronic ingredients, but these systems become very sensitive to interference from the environment. The environment basically scrambles all the information that you encoded into the system, so the rate of error becomes very high. In this study, we found that gold clusters can mimic all the best properties of the trapped gaseous ions with the benefit of scalability."

Scientists have heavily studied gold nanostructures for their potential use in optical technology, sensing, therapeutics and to speed up chemical reactions, but less is known about their magnetic and spin-dependent properties. In the current studies, the researchers specifically explored monolayer-protected clusters, which have a core of gold and are surrounded by other molecules called ligands. The researchers can precisely control the construction of these clusters and can synthesize relatively large amounts at one time.

"These clusters are referred to as super atoms, because their electronic character is like that of an atom, and now we know their spin properties are also similar," Smith said. "We identified 19 distinguishable and unique Rydberg-like spin-polarized states that mimic the super-positions that we could do in the trapped, gas-phase dilute ions. This means the clusters have the key properties needed to carry out spin-based operations."

The researchers determined the spin polarization of the gold clusters using a similar method used with traditional atoms. While one type of gold cluster had 7% spin polarization, a cluster with different a ligand approached 40% spin polarization, which Knappenberger said is competitive with some of the leading two-dimensional quantum materials.

"This tells us that the spin properties of the electron are intimately related to the vibrations of the ligands," Knappenberger said. "Traditionally, quantum materials have a fixed value of spin polarization that cannot be significantly changed, but our results suggest we can modify the ligand of these gold clusters to tune this property widely."

The research team plans to explore how different structures within the ligands impact spin polarization and how they could be manipulated to fine tune spin properties.

"The quantum field is generally dominated by researchers in physics and materials science, and here we see the opportunity for chemists to use our synthesis skills to design materials with tunable results," Knappenberger said. "This is a new frontier in quantum information science."

In addition to Smith and Knappenberger, the research team includes Juniper Foxley, graduate student in chemistry at Penn State; Patrick Herbert, who earned a doctoral degree in chemistry at Penn State in 2019; Jane Knappenberger, researcher in the Penn State Eberly College of Science; as well as Marcus Tofanelli and Christopher Ackerson at Colorado State

Funding from the Air Force Office of Scientific Research and the U.S. National Science Foundation supported this research.
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Scientists capture the secret quantum dance of atoms for the first time | ScienceDaily
Most of us find it difficult to grasp the quantum world: According to Heisenberg's uncertainty principle, it's like observing a dance without being able to see simultaneously exactly where someone is dancing and how fast they're moving - you always must choose to focus on one. And yet, this quantum dance is far from chaotic; the dancers follow a strict choreography. In molecules, this strange behavior has another consequence: Even if a molecule should be completely frozen at absolute zero, it never truly comes to rest. The atoms it is made of perform a constant, never-ending quiet dance driven by so-called zero-point energy.


						
First direct measurement of correlated zero-point motion 

For a long time, these patterned zero-point movements were considered impossible to measure directly. However, scientists at Goethe University Frankfurt and partner institutions have now succeeded in doing precisely that at the world's largest X-ray laser, the European XFEL in Hamburg, Germany. They captured the "dance of the atoms" by shining a "spotlight" on individual molecules and taking snapshots of their atoms - revealing each atom's precise choreography.

Professor Till Jahnke from the Institute for Nuclear Physics at Goethe University Frankfurt and the Max Planck Institute for Nuclear Physics in Heidelberg explains: "The exciting thing about our work is that we were able to see that the atoms don't just vibrate individually, but that they vibrate in a coupled manner, following fixed patterns. We directly measured this behavior for the first time in individual medium-sized molecules that were also in their lowest energy state. This zero-point motion is a purely quantum mechanical phenomenon that cannot be explained classically." Instead of choreography, physicists speak of vibrational modes. While the motion patterns of molecules with two or three atoms are fairly easy to follow, it quickly becomes complex with medium-sized molecules - like the studied iodopyridine, which consists of eleven atoms. Iodopyridine features a whole repertoire of 27 different vibrational modes - from ballet to tango to folk dance.

"This experiment has a long history," says Jahnke. "We originally collected the data in 2019 during a measurement campaign led by Rebecca Boll at the European XFEL, which had an entirely different goal. It wasn't until two years later that we realized we were actually seeing signs of zero-point motion. The breakthrough came through collaboration with our colleagues from theoretical physics from the Center for Free-Electron Laser Science in Hamburg. Benoit Richard and Ludger Inhester, in particular, came up with new analysis methods that elevated our data interpretation to an entirely new level. Looking back, many puzzle pieces had to come together perfectly."

Explosion reveals molecular structure

But how can you capture an image of dancing particles? Using a technique called Coulomb Explosion Imaging, molecules are triggered to undergo a controlled explosion by ultrashort, high-intensity X-ray laser pulses, allowing high-resolution images of their structure to be generated. The X-ray pulse knocks many electrons out of the molecule, causing the atoms - now positively charged - to repel each other and fly apart in a fraction of a trillionth of a second. The fragments are recorded by a special apparatus that measures their time and position of impact, enabling the reconstruction of the molecule's original structure. This COLTRIMS reaction microscope has been developed over the past decades by Goethe University's Atomic Physics group. A version tailored specifically to the European XFEL was built by Dr. Gregor Kastirke during his PhD work. Seeing the device in action is something special, Kastirke says: "Witnessing such groundbreaking results makes me feel a little proud. After all, they only come about through years of preparation and close teamwork."

New insights into the quantum world 

The results provide entirely new insights into quantum phenomena. For the first time, researchers can directly observe the complex patterns of zero-point motion in more complex molecules. These findings demonstrate the potential of the Frankfurt-developed COLTRIMS reaction microscope. "We're constantly improving our method and are already planning the next experiments," says Jahnke. "Our goal is to go beyond the dance of atoms and observe in addition the dance of electrons - a choreography that is significantly faster and also influenced by atomic motion. With our apparatus, we can gradually create real short films of molecular processes - something that was once unimaginable."
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Scientists freeze quantum motion without cooling | ScienceDaily
What are the limits of quantum physics? This is a question that has been researched around the world for decades. If we want to make the properties of the quantum world technically usable, we need to understand whether objects that are significantly larger than atoms and molecules can also exhibit quantum phenomena.


						
For example, small glass spheres with a diameter of one hundred nanometers can be examined - still over a thousand times smaller than a grain of sand, but huge by quantum standards. For years, attempts have been made to show the extent to which such spheres still exhibit quantum properties. A research group at ETH Zurich, with theoretical support from TU Wien (Vienna), has now achieved a breakthrough: they were able to show that the rotational vibrations of such particles behave in accordance with quantum physics, not only when they are cooled to near absolute zero using complex cooling methods, but even at room temperature.

Vibration quanta: only certain wobbles are allowed

"A microscopic particle will always wobble a little," says Carlos Gonzalez-Ballestero from the Institute of Theoretical Physics at TU Wien. "This oscillation depends on the temperature and on how the particle is influenced by its environment."

In everyday life, we assume that any kind of oscillation is possible. The pendulum of a clock, for example, can be swung to any angle, and it can be set into oscillation a little more strongly or a little more weakly - just as you like. In the quantum world, however, things are different: if you look at oscillations with very low energy, you find that there are very specific "oscillation quanta."

There is a minimum vibration, known as the "ground state," a slightly higher vibration that carries a little more energy (the "first excited state"), and so on. There is no state in between, but the particle can exist in a quantum physical combination of different vibration states - this is one of the central concepts of quantum physics.

"It is very difficult to put a nanoparticle into a state where its quantum properties become apparent," says Carlos Gonzalez-Ballestero. "You have to let the particle float in order to isolate it from any interference as much as possible. And normally you also have to ensure extremely low temperatures, close to absolute zero, which is minus 273.15 degrees Celsius."

The rotation freezes, the particle remains hot




ETH Zurich and TU Wien have now developed a technique that allows a very specific aspect of the nanoparticle to be brought into a quantum physical state, even though the particle itself is in a hot, disordered state.

'We use a nanoparticle that is not perfectly round, but slightly elliptical,' explains Carlos Gonzalez-Ballestero. "When you hold such a particle in an electromagnetic field, it starts to rotate. Our question was: Can we see the quantum properties of this rotational vibration? Can we extract energy from this rotational movement until it is mainly in the quantum ground state?'

Laser beams and mirror systems were used for this purpose. 'The laser can either supply energy to the nanoparticle or take energy away from it," explains Carlos Gonzalez-Ballestero. 'By adjusting the mirrors in a suitable way, you can ensure that energy is extracted with a high probability and only added with a low probability. The energy of the rotational movement thus decreases until we approach the quantum ground state.'

To achieve this, however, a number of difficult theoretical problems had to be solved - the quantum noise of the lasers had to be correctly understood and controlled.

Record-breaking quantum purity

Finally, it was actually possible to demonstrate that the rotation can be brought into a state that corresponds almost exclusively to the quantum mechanical ground state. The amazing thing about this is that the nanoparticle has not cooled down - on the contrary, it is actually several hundred degrees hot.

"You have to consider different degrees of freedom separately," explains Carlos Gonzalez-Ballestero. "This allows the energy of the rotational movement to be reduced very effectively without having to reduce the internal thermal energy of the nanoparticle at the same time. Amazingly, the rotation can freeze, so to speak, even though the particle itself has a high temperature."

This made it possible to create a state that is significantly 'purer' in terms of quantum physics than was previously possible with similar particles - even though cooling was not required. "This is a technically astonishingly practical way of pushing the boundaries of quantum physics," says Carlos Gonzalez-Ballestero. "We can now study the quantum properties of objects in a stable and reliable way, which was previously hardly possible."
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This tiny spacecraft could race to a black hole and rewrite physics | ScienceDaily
It sounds like science fiction: a spacecraft, no heavier than a paperclip, propelled by a laser beam and hurtling through space at the speed of light toward a black hole, on a mission to probe the very fabric of space and time and test the laws of physics. But to astrophysicist and black hole expert Cosimo Bambi, the idea is not so far-fetched.


						
Reporting in the Cell Press journal iScience, Bambi outlines the blueprint for turning this interstellar voyage to a black hole into a reality. If successful, this century-long mission could return data from nearby black holes that completely alter our understanding of general relativity and the rules of physics.

"We don't have the technology now," says author Cosimo Bambi of Fudan University in China. "But in 20 or 30 years, we might."

The mission hinges on two key challenges -- finding a black hole close enough to target and developing probes capable of withstanding the journey.

Previous knowledge on how stars evolve suggests that there could be a black hole lurking just 20 to 25 light-years from Earth, but finding it won't be easy, says Bambi. Because black holes don't emit or reflect light, they are virtually invisible to telescopes. Instead, scientists detect and study them based on how they influence nearby stars or distort light.

"There have been new techniques to discover black holes," says Bambi. "I think it's reasonable to expect we could find a nearby one within the next decade."

Once the target is identified, the next hurdle is getting there. Traditional spacecrafts, powered by chemical fuel, are too clunky and slow to make the journey. Bambi points to nanocrafts -- gram-scale probes consisting of a microchip and light sail -- as a possible solution. Earth-based lasers would blast the sail with photons, accelerating the craft to a third of the speed of light.




At that pace, the craft could reach a black hole 20 to 25 light-years away in about 70 years. The data it gathers would take another two decades to get back to Earth, making the total mission duration around 80 to 100 years.

Once the craft is near the black hole, researchers could run experiments to answer some of the most pressing questions in physics. Does a black hole truly have an event horizon, the boundary beyond which not even light can escape its gravitational pull? Do the rules of physics change near a black hole? Does Einstein's theory of general relativity hold under the universe's most extreme conditions?

Bambi notes that the lasers alone would cost around one trillion euros today, and the technology to create a nanocraft does not yet exist. But in 30 years, he says that costs may fall and technology may catch up to these bold ideas.

"It may sound really crazy, and in a sense closer to science fiction," says Bambi. "But people said we'd never detect gravitational waves because they're too weak. We did -- 100 years later. People thought we'd never observe the shadows of black holes. Now, 50 years later, we have images of two."

This work was supported by funding from the National Natural Science Foundation of China.
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Giant Einstein ring reveals one of the Universe's biggest black holes | ScienceDaily
Astronomers have discovered potentially the most massive black hole ever detected.


						
The cosmic behemoth is close to the theoretical upper limit of what is possible in the universe and is 10,000 times heavier than the black hole at the center of our own Milky Way galaxy.

It exists in one of the most massive galaxies ever observed - the Cosmic Horseshoe - which is so big it distorts spacetime and warps the passing light of a background galaxy into a giant horseshoe-shaped Einstein ring.

Such is the enormousness of the ultramassive black hole's size, it equates to 36 billion solar masses, according to a new paper published on August 7 in Monthly Notices of the Royal Astronomical Society.

It is thought that every galaxy in the universe has a supermassive black hole at its center and that bigger galaxies host bigger ones, known as ultramassive black holes.

"This is amongst the top 10 most massive black holes ever discovered, and quite possibly the most massive," said researcher Professor Thomas Collett, of the University of Portsmouth.

"Most of the other black hole mass measurements are indirect and have quite large uncertainties, so we really don't know for sure which is biggest. However, we've got much more certainty about the mass of this black hole thanks to our new method."

Researchers detected the Cosmic Horseshoe black hole using a combination of gravitational lensing and stellar kinematics (the study of the motion of stars within galaxies and the speed and way they move around black holes).




The latter is seen as the gold standard for measuring black hole masses, but doesn't really work outside of the very nearby universe because galaxies appear too small on the sky to resolve the region where a supermassive or ultramassive black hole lies.

Adding in gravitational lensing helped the team "push much further out into the universe," Professor Collett said.

"We detected the effect of the black hole in two ways - it is altering the path that light takes as it travels past the black hole and it is causing the stars in the inner regions of its host galaxy to move extremely quickly (almost 400 km/s).

"By combining these two measurements we can be completely confident that the black hole is real."

Lead researcher, PhD candidate Carlos Melo, of the Universidade Federal do Rio Grande do Sul (UFRGS) in Brazil, added: "This discovery was made for a 'dormant' black hole - one that isn't actively accreting material at the time of observation.

"Its detection relied purely on its immense gravitational pull and the effect it has on its surroundings.




"What is particularly exciting is that this method allows us to detect and measure the mass of these hidden ultramassive black holes across the universe, even when they are completely silent."

The Cosmic Horseshoe black hole is located a long way away from Earth, at a distance of some 5 billion light-years.

"Typically, for such remote systems, black hole mass measurements are only possible when the black hole is active," Melo said. "But those accretion-based estimates often come with significant uncertainties.

"Our approach, combining strong lensing with stellar dynamics, offers a more direct and robust measurement, even for these distant systems."

The discovery is significant because it will help astronomers understand the connection between supermassive black holes and their host galaxies.

"We think the size of both is intimately linked," Professor Collett added, "because when galaxies grow they can funnel matter down onto the central black hole.

"Some of this matter grows the black hole but lots of it shines away in an incredibly bright source called a quasar. These quasars dump huge amounts of energy into their host galaxies, which stops gas clouds condensing into new stars."

Our own galaxy, the Milky Way, hosts a 4 million solar mass black hole. Currently it's not growing fast enough to blast out energy as a quasar but we know it has done in the past, and it may will do again in the future.

The Andromeda Galaxy and our Milky Way are moving together and are expected to merge in about 4.5 billion years, which is the most likely time for our supermassive black hole to become a quasar once again, the researchers say.

An interesting feature of the Cosmic Horseshoe system is that the host galaxy is a so-called fossil group.

Fossil groups are the end state of the most massive gravitationally bound structures in the universe, arising when they have collapsed down to a single extremely massive galaxy, with no bright companions.

"It is likely that all of the supermassive black holes that were originally in the companion galaxies have also now merged to form the ultramassive black hole that we have detected," said Professor Collett.

"So we're seeing the end state of galaxy formation and the end state of black hole formation."

The discovery of the Cosmic Horseshoe black hole was somewhat of a serendipitous discovery. It came about as the researchers were studying the galaxy's dark matter distribution in an attempt to learn more about the mysterious hypothetical substance.

Now that they've realized their new method works for black holes, they hope to use data from the European Space Agency's Euclid space telescope to detect more supermassive black holes and their hosts to help understand how black holes stop galaxies forming stars.
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The nuclear clock that could finally unmask dark matter | ScienceDaily
For nearly a century, scientists around the world have been searching for dark matter - an invisible substance believed to make up about 80 percent of the universe's mass and needed to explain a variety of physical phenomena. Numerous methods have been used in attempts to detect dark matter, from trying to produce it in particle accelerators to searching for cosmic radiation that it might emit in space. Yet even today, very little is known about this matter's fundamental properties. Although it operates in the background, dark matter is believed to influence visible matter, but in ways so subtle that they currently cannot be directly measured.


						
Scientists believe that if a nuclear clock is developed - one that uses the atomic nucleus to measure time with extreme precision - even the tiniest irregularities in its ticking could reveal dark matter's influence. Last year, physicists in Germany and Colorado made a breakthrough toward building such a clock, using the radioactive element thorium-229. When researchers in Prof. Gilad Perez's theoretical physics group at the Weizmann Institute of Science learned of this achievement, they recognized a new opportunity to advance the search for dark matter, even before a fully functional nuclear clock becomes a reality. In collaboration with the German team, they recently published a study in Physical Review X proposing a novel method for detecting dark matter's influence on properties of the thorium-229 nucleus.

Much as pushing a child on a swing requires the right timing to maintain a smooth, consistent motion, an atomic nucleus also has an optimal oscillation frequency, known in physics as its resonance frequency. Radiation at precisely this frequency can cause the nucleus to "swing" like a pendulum between two quantum states: a ground state and a high-energy state. In most materials, this resonance frequency is high, requiring strong radiation to excite the nucleus. But in 1976, scientists discovered that thorium-229, a byproduct of the US nuclear program, was a rare exception. Its natural resonance frequency is low enough to be manipulated by standard laser technology using the relatively weak ultraviolet radiation. This made thorium-229 a promising candidate for the development of a nuclear clock, in which time is measured by the nucleus "swinging" between quantum states like a pendulum in a traditional clock.

"A nuclear clock would be the ultimate detector - capable of sensing forces 10 trillion times weaker than gravity, with 100,000 times the resolution of today's dark matter searches"

However, progress on the nuclear clock stalled at the very first stage, when scientists tried to measure the resonance frequency of thorium-229 with the utmost precision. To determine a nucleus's resonance frequency, physicists shine a laser on it at varying frequencies and observe how much energy it absorbs or emits while transitioning between quantum states. From these results, they construct an absorption spectrum, and the frequency that causes peak absorption is taken as the nucleus's resonance frequency.

For nearly five decades, scientists were unable to measure thorium-229's resonance frequency with enough precision to build a nuclear clock, but last year brought two major advances. First, a group at the National Metrology Institute of Germany (PTB) published relatively accurate measurements. A few months later, a team from the University of Colorado released results that were several million times more precise.

"We still need even greater precision to develop a nuclear clock," says Perez, "but we've already identified an opportunity to study dark matter." He explains: "In a universe made up only of visible matter, the physical conditions and the absorption spectrum of any material would remain constant. But because dark matter surrounds us, its wave-like nature can subtly change the mass of atomic nuclei and cause temporary shifts in their absorption spectrum. We hypothesized that the ability to detect minute deviations in the absorption spectrum of thorium-229 with great precision could reveal dark matter's influence and help us study its properties."

Theoretical calculations made by the team - led by Dr. Wolfram Ratzinger from Perez's group and other postdoctoral fellows - showed that the new measurements could detect dark matter's influence even if it were 100 million times weaker than gravity, a force that is itself weak and rarely crosses our minds in daily life. "This is a region where no one has yet looked for dark matter," says Ratzinger. "Our calculations show that it's not enough to search for shifts in the resonance frequency alone. We need to identify changes across the entire absorption spectrum to detect dark matter's effect. Although we haven't found those changes yet, we've laid the groundwork to understand them when they do appear. Once we detect a deviation, we'll be able to use its intensity and the frequency at which it appears to calculate the mass of the dark matter particle responsible. Later in the study, we also calculated how different dark matter models would affect thorium-229's absorption spectrum. We hope this will ultimately help determine which models are accurate and what dark matter is actually made of."




Meanwhile, laboratories around the world are continuing to refine the measurement of thorium-229's resonance frequency, a process expected to take years. If a nuclear clock is eventually developed, it could revolutionize many fields, including Earth and space navigation, communications, power grid management and scientific research. Today's most accurate timekeeping devices are atomic clocks, which rely on the oscillation of electrons between two quantum states. These are highly precise, but they have one significant drawback: They are vulnerable to electrical interference from the environment, which can affect their consistency. Nuclei of atoms, by contrast, are far less sensitive to such disturbances.

Science Numbers

According to a leading model of dark matter, the mysterious substance is made up of countless particles, each of which has a mass at least 1,000,000 times smaller than that of a single electron.

"When it comes to dark matter," says Perez, "a thorium-229-based nuclear clock would be the ultimate detector. Right now, electrical interference limits our ability to use atomic clocks in the search. But a nuclear clock would let us detect incredibly slight deviations in its ticking - that is, tiny shifts in resonance frequency - which could reveal dark matter's influence. We estimate it will enable us to detect forces 10 trillion times weaker than gravity, providing a resolution 100,000 times better than what we currently have in our search for dark matter."

The European Research Council (ERC) recently awarded an ERC Advanced Grant to Prof. Perez's group to support the continued development of this line of research. Also participating in the study were Prof. Elina Fuchs and Dr. Fiona Kirk from the National Metrology Institute of Germany (PTB), Braunschweig, Germany, and Leibniz University Hannover, Germany; Dr. Eric Madge and Chaitanya Paranjape from Perez's group in Weizmann's Particle Physics and Astrophysics Department; and Prof. Ekkehard Peik and Dr. Johannes Tiedau from the National Metrology Institute of Germany (PTB), Braunschweig, Germany.
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New "evolution engine" creates super-proteins 100,000x faster | ScienceDaily
In medicine and biotechnology, the ability to evolve proteins with new or improved functions is crucial, but current methods are often slow and laborious. Now, Scripps Research scientists have developed a synthetic biology platform that accelerates evolution itself -- enabling researchers to evolve proteins with useful, new properties thousands of times faster than nature. The system, named T7-ORACLE, was described in Science on August 7, 2025, and represents a breakthrough in how researchers can engineer therapeutic proteins for cancer, neurodegeneration and essentially any other disease area.


						
"This is like giving evolution a fast-forward button," says co-senior author Pete Schultz, the President and CEO of Scripps Research, where he also holds the L.S. "Sam" Skaggs Presidential Chair. "You can now evolve proteins continuously and precisely inside cells without damaging the cell's genome or requiring labor-intensive steps."

Directed evolution is a laboratory process that involves introducing mutations and selecting variants with improved function over multiple cycles. It's used to tailor proteins with desired properties, such as highly selective, high-affinity antibodies, enzymes with new specificities or catalytic properties, or to investigate the emergence of resistance mutations in drug targets. However, traditional methods often require repeated rounds of DNA manipulation and testing with each round taking a week or more. Systems for continuous evolution -- where proteins evolve inside living cells without manual intervention -- aim to streamline this process by enabling simultaneous mutation and selection with each round of cell division (roughly 20 minutes for bacteria). But existing approaches have been limited by technical complexity or modest mutation rates.

T7-ORACLE circumvents these bottlenecks by engineering E. coli bacteria -- a standard model organism in molecular biology -- to host a second, artificial DNA replication system derived from bacteriophage T7, a virus that infects bacteria and has been widely studied for its simple, efficient replication system. T7-ORACLE enables continuous hypermutation and accelerated evolution of biomacromolecules, and is designed to be broadly applicable to many protein targets and biological challenges. Conceptually, T7-ORACLE builds on and extends efforts on existing orthogonal replication systems -- meaning they operate separately from the cell's own machinery -- such as OrthoRep in Saccharomyces cerevisiae (baker's yeast) and EcORep in E. coli. In comparison to these systems, T7-ORACLE benefits from the combination of high mutagenesis, fast growth, high transformation efficiency, and the ease with which both the E. coli host and the circular replicon plasmid can be integrated into standard molecular biology workflows.

The T-7 ORACLE orthogonal system targets only plasmid DNA (small, circular pieces of genetic material), leaving the cell's host genome untouched. By engineering T7 DNA polymerase (a viral enzyme that replicates DNA) to be error-prone, the researchers introduced mutations into target genes at a rate 100,000 times higher than normal without damaging the host cells.

"This system represents a major advance in continuous evolution," says co-senior author Christian Diercks, an assistant professor of chemistry at Scripps Research. "Instead of one round of evolution per week, you get a round each time the cell divides -- so it really accelerates the process."

To demonstrate the power of T7-ORACLE, the research team inserted a common antibiotic resistance gene, TEM-1 b-lactamase, into the system and exposed the E. coli cells to escalating doses of various antibiotics. In less than a week, the system evolved versions of the enzyme that could resist antibiotic levels up to 5,000 times higher than the original. This proof-of-concept demonstrated not only T7-ORACLE's speed and precision, but also its real-world relevance by replicating how resistance develops in response to antibiotics.




"The surprising part was how closely the mutations we saw matched real-world resistance mutations found in clinical settings," notes Diercks. "In some cases, we saw new combinations that worked even better than those you would see in a clinic."

But Diercks emphasizes that the study isn't focused on antibiotic resistance per se.

"This isn't a paper about TEM-1 b-lactamase," he explains. "That gene was just a well-characterized benchmark to show how the system works. What matters is that we can now evolve virtually any protein, like cancer drug targets and therapeutic enzymes, in days instead of months."

The broader potential of T7-ORACLE lies in its adaptability as a platform for protein engineering. Although the system is built into E. coli, the bacterium serves primarily as a vessel for continuous evolution. Scientists can insert genes from humans, viruses or other sources into plasmids, which are then introduced into E. coli cells. T7-ORACLE mutates these genes, generating variant proteins that can be screened or selected for improved function. Because E. coli is easy to grow and widely used in labs, it provides a convenient, scalable system for evolving virtually any protein of interest.

This could help scientists more rapidly evolve antibodies to target specific cancers, evolve more effective therapeutic enzymes, and design proteases that target proteins involved in cancer and neurodegenerative disease.

"What's exciting is that it's not limited to one disease or one kind of protein," says Diercks. "Because the system is customizable, you can drop in any gene and evolve it toward whatever function you need."

Moreover, T7-ORACLE works with standard E. coli cultures and widely used lab workflows, avoiding the complex protocols required by other continuous evolution systems.




"The main thing that sets this apart is how easy it is to implement," adds Diercks. "There's no specialized equipment or expertise required. If you already work with E. coli, you can probably use this system with minimal adjustments."

T7-ORACLE reflects Schultz's broader goal: to rebuild key biological processes -- such as DNA replication, RNA transcription and protein translation -- so they function independently of the host cell. This separation allows scientists to reprogram these processes without disrupting normal cellular activity. By decoupling fundamental processes from the genome, tools like T7-ORACLE help advance synthetic biology.

"In the future, we're interested in using this system to evolve polymerases that can replicate entirely unnatural nucleic acids: synthetic molecules that resemble DNA and RNA but with novel chemical properties," says Diercks. "That would open up possibilities in synthetic genomics that we're just beginning to explore."

Currently, the research team is focused on evolving human-derived enzymes for therapeutic use, and on tailoring proteases to recognize specific cancer-related protein sequences.

"The T7-ORACLE approach merges the best of both worlds," says Schultz. "We can now combine rational protein design with continuous evolution to discover functional molecules more efficiently than ever."

In addition to Diercks and Schultz, authors of the study, "An orthogonal T7 replisome for continuous hypermutation and accelerated evolution in E. coli," are Philipp Sondermann, Cynthia Rong, Thomas G. Gillis, Yahui Ban, Celine Wang and David A. Dik of Scripps Research.

This work was supported by funding from the National Institutes of Health (grant RGM145323A).
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Life without sunlight? Earthquake fractures fuel deep underground microbes | ScienceDaily
Chinese researchers have recently challenged the long-held belief that "all life depends on sunlight." In a study published in Science Advances, the researchers identified how microbes in deep subsurface areas can derive energy from chemical reactions driven by crustal faulting, offering critical insights into life deep below Earth's surface.
The research was led by Prof. Hongping he, a member of the Chinese Academy of Sciences (CAS), and Prof. Jianxi Zhu, both from the Guangzhou Institute of Geochemistry of CAS.
Long regarded as inhospitable to life due to the absence of sunlight and organic matter, the deep subsurface has in recent years been found to host a large-scale, highly active biosphere teeming with diverse microorganisms. These microbes derive energy from abiotic redox reactions during water-rock interactions. Hydrogen (H2) serves as their main energy source and oxidants are also essential for metabolic activities, but their origins were not previously well understood.
To tackle this mystery, the research team simulated crustal faulting activities and discovered that free radicals produced during rock fracturing can decompose water, generating both hydrogen and oxidants such as hydrogen peroxide (H2O2). These substances create a distinct redox gradient within fracture systems, which can further react with iron (Fe) in groundwater and rocks--oxidizing ferrous iron (Fe2+) to ferric iron (Fe3+) or reducing ferric iron (Fe3+) to ferrous iron (Fe2+), depending on local redox conditions.
In microbe-rich fractures, hydrogen production driven by earthquake-related faulting was found to be up to 100,000 times greater than that from other known pathways, such as serpentinization and radiolysis. The team demonstrated that this process effectively drives iron's redox cycle, which in turn influences the geochemical processes of elements like carbon, nitrogen, and sulfur--sustaining microbial metabolism in the deep biosphere.
This study sheds new light on the energy sources and ecological diversity of the deep-subsurface biosphere. Profs. He and Zhu also noted that fracture systems on other Earth-like planets could potentially provide habitable conditions for extraterrestrial life, offering a new avenue for the search for life beyond Earth.
The study was financially supported by the National Science Fund for Distinguished Young Scholars and the Strategic Priority Research Program of CAS, among other sources.
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      Top stories featured on ScienceDaily's Plants & Animals, Earth & Climate, and Fossils & Ruins sections.


      
        Mysterious Denisovan interbreeding shaped the humans we are today
        Denisovans, a mysterious human relative, left behind far more than a handful of fossils--they left genetic fingerprints in modern humans across the globe. Multiple interbreeding events with distinct Denisovan populations helped shape traits like high-altitude survival in Tibetans, cold-weather adaptation in Inuits, and enhanced immunity. Their influence spanned from Siberia to South America, and scientists are now uncovering how these genetic gifts transformed human evolution, even with such limit...

      

      
        Scientists stunned by colossal formations hidden under the North Sea
        Beneath the North Sea, scientists have uncovered colossal sand formations, dubbed "sinkites," that have mysteriously sunk into lighter sediments, flipping the usual geological order. Formed millions of years ago by ancient earthquakes or pressure shifts, these giant structures could reshape how we locate oil, gas, and safe carbon storage sites. The discovery not only challenges established geology but also introduces a new partner phenomenon, "floatites," and sparks debate among experts.

      

      
        Bizarre ancient creatures unearthed in the Grand Canyon
        A groundbreaking fossil discovery in the Grand Canyon has unveiled exquisitely preserved soft-bodied animals from the Cambrian period, offering an unprecedented glimpse into early life more than 500 million years ago. Researchers uncovered molluscs, crustaceans, and exotic worms with remarkable feeding adaptations, preserved in a nutrient-rich "Goldilocks zone" that fueled evolutionary experimentation. The find not only reveals the complexity of Cambrian ecosystems but also draws intriguing paral...

      

      
        Unprecedented climate shocks are changing the Great Lakes forever
        Extreme heat waves and cold spells on the Great Lakes have more than doubled since the late 1990s, coinciding with a major El Nino event. Using advanced ocean-style modeling adapted for the lakes, researchers traced temperature trends back to 1940, revealing alarming potential impacts on billion-dollar fishing industries, fragile ecosystems, and drinking water quality.

      

      
        Ancient predators and giant amphibians found in African fossil treasure trove
        Over 15 years of fossil excavations in Tanzania and Zambia have revealed a vivid portrait of life before Earth s most devastating mass extinction 252 million years ago. Led by the University of Washington and the Field Museum, scientists uncovered saber-toothed predators, burrowing herbivores, and giant amphibians, offering rare insight into southern Pangea s ecosystems just before the Great Dying.

      

      
        How cats with dementia could help crack the Alzheimer's puzzle
        Cats can naturally develop dementia with brain changes strikingly similar to Alzheimer's disease in humans, including toxic amyloid-beta buildup and loss of synapses. A new study shows these similarities could make cats valuable natural models for research, potentially leading to treatments that benefit both species. The research also revealed that brain support cells may contribute to synapse loss, and findings could help owners recognize and manage dementia symptoms in aging pets.

      

      
        Tiny ancient whale with a killer bite found in Australia
        An extraordinary fossil find along Victoria's Surf Coast has revealed Janjucetus dullardi, a sharp-toothed, dolphin-sized predator that lived 26 million years ago. With large eyes, slicing teeth, and exceptional ear bone preservation, this early cousin of modern baleen whales offers unprecedented insight into their evolution.

      

      
        Scientists warn ocean could soon reach Rapa Nui's sacred moai
        Advanced computer modeling suggests that by 2080, waves driven by sea level rise could flood Ahu Tongariki and up to 51 cultural treasures on Rapa Nui. The findings emphasize the urgent need for protective measures to preserve the island's identity, traditions, and tourism economy.

      

      
        Scientists turn grapevine waste into clear, strong films that vanish in days
        Amid growing concerns over plastic waste and microplastics, researchers are turning agricultural leftovers into biodegradable packaging. Using cellulose extracted from unlikely sources, including grapevine canes, they have created strong, transparent films that break down in just 17 days without leaving harmful residue.

      

      
        The parasite that turns off your body's pain alarm and sneaks in
        Scientists have discovered a parasite that can sneak into your skin without you feeling a thing. The worm, Schistosoma mansoni, has evolved a way to switch off the body's pain and itch signals, letting it invade undetected. By blocking certain nerve pathways, it avoids triggering the immune system's alarms. This stealth tactic not only helps the worm survive, but could inspire new kinds of pain treatments and even preventative creams to protect people from infection.

      

      
        A 16-million-year-old amber fossil just revealed the smallest predator ant ever found
        A fossilized Caribbean dirt ant, Basiceros enana, preserved in Dominican amber, reveals the species ancient range and overturns assumptions about its size evolution. Advanced imaging shows it already had the camouflage adaptations of modern relatives, offering new insights into extinction and survival strategies.

      

      
        Scientists just uncovered three ancient worlds frozen beneath Illinois for 300 million years
        Over 300 million years ago, Illinois teemed with life in tropical swamps and seas, now preserved at the famous Mazon Creek fossil site. Researchers from the University of Missouri and geologist Gordon Baird have reexamined a vast fossil collection, uncovering three distinct ancient environments--freshwater, transitional marine, and offshore--each with unique animal life. Their findings, enhanced by advanced imaging and data analysis, reveal how sea-level changes, sediment conditions, and microbial ...

      

      
        Stunning "wonder reptile" discovery rewrites the origins of feathers
        The newly described Mirasaura grauvogeli from the Middle Triassic had a striking feather-like crest, hinting that complex skin appendages arose far earlier than previously believed. Its bird-like skull, tree-climbing adaptations, and pigment structures linked to feathers deepen the mystery of reptile evolution.

      

      
        Scientists just measured how fast glaciers carve the Earth
        Scientists used machine learning to reveal how glaciers erode the land at varying speeds, shaped by climate, geology, and heat. The findings help guide global planning from environmental management to nuclear waste storage.

      

      
        332 colossal canyons just revealed beneath Antarctica's ice
        Deep beneath the Antarctic seas lies a hidden network of 332 colossal submarine canyons, some plunging over 4,000 meters, revealed in unprecedented detail by new high-resolution mapping. These underwater valleys, shaped by glacial forces and powerful sediment flows, play a vital role in transporting nutrients, driving ocean currents, and influencing global climate. Striking differences between East and West Antarctica's canyon systems offer clues to the continent's ancient ice history, while also...

      

      
        Scientists reveal Alaska could get up to two minutes' warning before the next big quake
        A new study suggests Alaska could get 10-120 seconds of warning before major quakes, with more seismic stations adding up to 15 extra seconds. Researchers emphasize challenges like harsh winters, remote sites, and alert transmission delays, but say the benefits could be lifesaving.

      

      
        New "evolution engine" creates super-proteins 100,000x faster
        Researchers at Scripps have created T7-ORACLE, a powerful new tool that speeds up evolution, allowing scientists to design and improve proteins thousands of times faster than nature. Using engineered bacteria and a modified viral replication system, this method can create new protein versions in days instead of months. In tests, it quickly produced enzymes that could survive extreme doses of antibiotics, showing how it could help develop better medicines, cancer treatments, and other breakthrough...

      

      
        Nature's anti-aging hack? Jewel wasp larvae slow their biological clock
        Scientists discovered that jewel wasp larvae that undergo a developmental "pause" live longer and age more slowly at the molecular level by nearly 30%. This slowdown is tied to conserved biological pathways, hinting at possible applications for human aging.

      

      
        Life without sunlight? Earthquake fractures fuel deep underground microbes
        Chinese scientists uncovered a powerful energy source for deep Earth microbes: hydrogen and oxidants generated by rock fracturing during earthquakes. The process may also suggest how life could exist on other planets without sunlight.
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Mysterious Denisovan interbreeding shaped the humans we are today | ScienceDaily
Researchers think that members of the most recently identified "hominin" group (the Denisovans) mixed with early modern humans and passed along parts of their DNA. Evidence points to several separate interbreeding events, each leaving a genetic imprint that influenced the course of human history.


						
In 2010, scientists released the first draft of the Neanderthal genome. Comparing it with modern human DNA confirmed that Neanderthals and humans had interbred. Only months later, genetic analysis of a finger bone found in Denisova Cave in the Altai Mountains of Siberia revealed it came from a previously unknown hominin group. This group, now known as the Denisovans, also interbred with modern humans.

"This was one of the most exciting discoveries in human evolution in the last decade," said Dr Linda Ongaro, Postdoctoral Research in Trinity College Dublin's School of Genetics and Microbiology, and first author of a fascinating new review article published in leading international journal Nature Genetics. 

"It's a common misconception that humans evolved suddenly and neatly from one common ancestor, but the more we learn the more we realise interbreeding with different hominins occurred and helped to shape the people we are today.

"Unlike Neanderthal remains, the Denisovan fossil record consists of only that finger bone, a jawbone, teeth, and skull fragments. But by leveraging the surviving Denisovan segments in Modern Human genomes scientists have uncovered evidence of at least three past events whereby genes from distinct Denisovan populations made their way into the genetic signatures of modern humans."
These events show varying degrees of genetic similarity to the Denisovan remains from the Altai region, hinting at a complex relationship among these closely related groups.
In their review, Dr Ongaro and Professor Emilia Huerta-Sanchez highlight evidence that Denisovans lived across a vast territory stretching from Siberia to Southeast Asia and from Oceania to South America. Different groups appear to have been adapted to their own specific environments.

They also detail several Denisovan-derived genes that gave humans survival advantages in different parts of the world.

Dr Ongaro noted: "Among these is a genetic locus that confers a tolerance to hypoxia, or low oxygen conditions, which makes a lot of sense as it is seen in Tibetan populations; multiple genes that confer heightened immunity; and one that impacts lipid metabolism, providing heat when stimulated by cold, which confers an advantage to Inuit populations in the Arctic.

"There are numerous future directions for research that will help us tell a more complete story of how the Denisovans impacted modern day humans, including more detailed genetic analyses in understudied populations, which could reveal currently hidden traces of Denisovan ancestry. Additionally, integrating more genetic data with archaeological information - if we can find more Denisovan fossils - would certainly fill in a few more gaps."
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Scientists stunned by colossal formations hidden under the North Sea | ScienceDaily
Scientists have discovered hundreds of giant sand bodies beneath the North Sea that appear to defy fundamental geological principles and could have important implications for energy and carbon storage.


						
Using high-resolution 3D seismic (sound wave) imaging, combined with data and rock samples from hundreds of wells, researchers from The University of Manchester in collaboration with industry, identified vast mounds of sand -- some several kilometers wide -- that appear to have sunk downward, displacing older, lighter and softer materials from beneath them.

The result is stratigraphic inversion -- a reversal of the usual geological order in which younger rocks are typically deposited on top of older ones on a previously unseen scale.

While stratigraphic inversion has previously been observed at small scales, the structures discovered by the Manchester team -- now named "sinkites" -- are the largest example of the phenomenon documented so far.

The finding, published in the journal Communications Earth & Environment, challenges scientists understanding of the subsurface and could have implications for carbon storage.

Lead author Professor Mads Huuse from The University of Manchester, said: "This discovery reveals a geological process we haven't seen before on this scale. What we've found are structures where dense sand has sunk into lighter sediments that floated to the top of the sand, effectively flipping the conventional layers we'd expect to see and creating huge mounds beneath the sea."

It is believed the sinkites formed millions of years ago during the Late Miocene to Pliocene periods, when earthquakes or sudden shifts in underground pressure may have caused the sand to liquefy and sink downward through natural fractures in the seabed. This displaced the underlying, more porous but rigid, ooze rafts -- composed largely of microscopic marine fossils -- bound by shrinkage cracks, sending them floating upwards. The researchers have dubbed these lighter, uplifted features 'floatites'.




The finding could help scientists better predict where oil and gas might be trapped and where it's safe to store carbon dioxide underground.

Prof Huuse said: "This research shows how fluids and sediments can move around in the Earth's crust in unexpected ways. Understanding how these sinkites formed could significantly change how we assess underground reservoirs, sealing, and fluid migration -- all of which are vital for carbon capture and storage."

Now the team are busy documenting other examples of this process and assessing how exactly it impacts our understanding of subsurface reservoirs and sealing intervals.

Prof Huuse added: "As with many scientific discoveries there are many skeptical voices, but also many who voice their support for the new model. Time and yet more research will tell just how widely applicable the model is."

This research has been published in the journal Communications Earth & Environment.
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Bizarre ancient creatures unearthed in the Grand Canyon | ScienceDaily
A treasure trove of exceptionally preserved early animals from more than half a billion years ago has been discovered in the Grand Canyon, one of the natural world's most iconic sites.


						
The rich fossil discovery - the first such find in the Grand Canyon - includes tiny rock-scraping molluscs, filter-feeding crustaceans, spiky-toothed worms, and even fragments of the food they likely ate.

By dissolving the rocks these animals were fossilized in and examining them under high-powered microscopes, researchers led by the University of Cambridge were able to get a highly detailed picture of a unique period in the evolution of life on Earth.

The fossilized animals date from between 507 and 502 million years ago, during a period of rapid evolutionary development known as the Cambrian explosion, when most major animal groups first appear in the fossil record.

In some areas during this period, nutrient-rich waters powered an evolutionary arms race, with animals evolving a wide variety of exotic adaptations for food, movement or reproduction.

Most animal fossils from the Cambrian are of hard-shelled creatures, but in a handful of locations around the world, such as Canada's Burgess Shale formation and China's Maotianshan Shales, conditions are such that softer body parts could be preserved before they decayed.

So far, however, fossils of non-skeletonized Cambrian animals had been known mostly from oxygen and resource-poor environments, unlikely to kickstart the most complex innovations that shaped early animal evolution.




Now, the Grand Canyon has revealed the first soft-bodied, or non-mineralized, Cambrian fossils from an evolutionary 'Goldilocks zone' that would have provided rich resources for the evolution of early animals to accelerate. The results are reported in the journal Science Advances.

"These rare fossils give us a fuller picture of what life was like during the Cambrian period," said first author Giovanni Mussini, a PhD student in Cambridge's Department of Earth Sciences. "By combining these fossils with traces of their burrowing, walking, and feeding - which are found all over the Grand Canyon - we're able to piece together at an entire ancient ecosystem."

Mussini and colleagues from the US located the fossils during a 2023 expedition along the Colorado River, which began carving the Grand Canyon in what is now Arizona between five and six million years ago.

"Surprisingly, we haven't had much of a Cambrian fossil record of this kind from the Grand Canyon before - there have been finds of things like trilobites and biomineralized fragments, but not much in the way of soft-bodied creatures," said Mussini. "But the geology of the Grand Canyon, which contains lots of fine-grained and easily split mud rocks, suggested to us that it might be just the sort of place where we might be able to find some of these fossils."

The researchers collected several samples of rock and returned them to Cambridge. The fist-sized rocks were first dissolved in a solution of hydrofluoric acid, and the sediment was passed through multiple sieves, releasing thousands of tiny fossils within. None of the animals were preserved in their entirety, but many recognizable structures helped the researchers identify which groups the animals belonged to.

Further examination of the fossils revealed some of the most complex ways animals were evolving during the Cambrian to capture and eat their food. "These were cutting-edge 'technologies' for their time, integrating multiple anatomical parts into high-powered feeding systems," said Mussini.




Many of these fossils are of crustaceans, likely belonging to the group that includes brine shrimp, recognizable by their molar teeth. These tiny creatures had hair-like extensions on triangular grooves around their mouths, and used their hairy limbs to sweep up passing food particles like a conveyer belt. Tiny grooves on their teeth could then grind up their food. The detail on the fossils is such that several plankton-like particles can be seen near the crustaceans' mouths.

Other modern-looking animals from the Cambrian of the Grand Canyon include slug-like molluscs. These animals already had belts or chains of teeth not dissimilar to modern garden snails, which likely helped them scrape algae or bacteria from rocks.

The most unusual creature identified by the researchers is a new species of priapulids, also known as penis or cactus worms, which were widespread during the Cambrian but are nearly extinct today. The Grand Canyon priapulid had hundreds of complex branching teeth, which helped it sweep food particles into its extensible mouth. Due to the size of the fossil and its exotic rows of teeth, the researchers named this new animal Kraytdraco spectatus, after the krayt dragon, a fictional creature from the Star Wars universe.

"We can see from these fossils that Cambrian animals had wide variety of feeding styles used to process their food, some which have modern counterparts, and some that are more exotic," said Mussini.

During the Cambrian, the Grand Canyon was much closer to the equator than it is today, and conditions were perfect for supporting a wide range of life. The depth of the oxygen-rich water, neither too deep or too shallow, allowed a balance between maximizing nutrients or oxygen and reducing wave damage and exposure to UV radiation from the Sun.

This optimum environment made it a great place for evolutionary experimentation. Since food was abundant, animals could afford to take more evolutionary risks to stay ahead of the competition, accelerating the overall pace of evolution and driving the assembly of ecological innovations that still shape the modern biosphere.

"Animals needed to keep ahead of the competition through complex, costly innovations, but the environment allowed them to do that," said Mussini. "In a more resource-starved environment, animals can't afford to make that sort of physiological investment. It's got certain parallels with economics: invest and take risks in times of abundance; save and be conservative in times of scarcity. There's a lot we can learn from tiny animals burrowing in the sea floor 500 million years ago."

The research was supported in part by the US National Science Foundation and the UK Natural and Environment Research Council (NERC), part of UK Research and Innovation (UKRI). Giovanni Mussini is a Bye-Fellow of Magdalene College, Cambridge.
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Unprecedented climate shocks are changing the Great Lakes forever | ScienceDaily
Heat waves and cold spells are part of life on the Great Lakes. But new research from the University of Michigan shows that is true today in a fundamentally different way than it was even 30 years ago.


						
"The appearance of these extreme temperatures is increasing," said Hazem Abdelhady, a postdoctoral research fellow in the U-M School for Environment and Sustainability, or SEAS. "For most lakes, the appearance is up more than 100% compared with before 1998." That timing is significant because it coincides with the 1997-1998 El Nino, which is one of the strongest on record, he added.

To reveal this trend, Abdelhady and his colleagues developed a state-of-the-art approach to modeling the surface temperature of the Great Lakes, which allowed them to study heat waves and cold spells dating back to 1940. The surface water temperature of the Great Lakes plays an important role in the weather, which is an obvious concern for residents, travelers and shipping companies in the region.But the uptick in extreme temperature events could also disrupt ecosystems and economies supported by the lakes in more subtle ways, Abdelhady said.

"These types of events can have huge impacts on the fishing industry, which is a billion-dollar industry, for example," Abdelhady said. Tribal, recreational and commercial fishing in the Great Lakes account for a total value of more than $7 billion annually, according to the Great Lakes Fishery Commission.

While fish can swim to cooler or warmer waters to tolerate gradual temperature changes, the same isn't always true for sudden jumps in either direction, Abdelhady said. Fish eggs are particularly susceptible to abnormal temperature spikes or drops.

Hot and cold streaks can also disrupt the natural mixing and stratifying cycles of the lakes, which affects the health and water quality of lakes that people rely on for recreation and drinking water.

Now that the researchers have revealed these trends on each of the Great Lakes, they're working to build on that to predict future extreme temperature events as the average temperature of the lakes -- and planet -- continue to warm. In studying those events and their connections with global climate phenomena, such as El Ninos and La Ninas, we can better prepare to brace for their impact, Abdelhady said.




"If we can understand these events, we can start thinking about how to protect against them," Abdelahdy said.

The study was conducted through the Cooperative Institute for Great Lakes Research, or CIGLR, and published in Communications Earth & Environment, part of the Nature journal family. The work was supported by the National Science Foundation, its Global Centers program and the National Oceanic and Atmospheric Administration, or NOAA.

Capturing the greatness of the lakes

One of the challenges of this work was the size of the problem itself. Although researchers have developed computer models that can simulate processes in most lakes around the world, the Great Lakes aren't most lakes.

For starters, they're an interconnected system of five lakes. They also contain more than a fifth of the world's fresh surface water. And the length of their shoreline is comparable to that of the U.S.'s entire Atlantic coast -- including the gulf states.

In many regards, the Great Lakes have more in common with coastal oceans than with other lakes, said study coauthor Ayumi Fujisaki-Manome, who is an associate research scientist with SEAS and CIGLR.




"We can't use the traditional, simpler models for the Great Lakes because they really don't do well," Fujisaki-Manome said.

So Abdelhady turned to modeling approaches used to study coastal oceans and tailored them for the Great Lakes. But there was also a data hurdle to overcome in addition to the modeling challenges.

Satellites have enabled routine direct observations of the Great Lakes starting about 45 years ago, Fujisaki-Manome said. But when talking about climate trends and epochs, researchers need to work with longer time periods.

"The great thing with this study is we were able to extend that historical period by almost double," Fujisaki-Manome said.

By working with available observational data and trusted data from global climate simulations, Abdelhady could model Great Lakes temperature data and validate it with confidence back to 1940.

"That's why we use modeling a lot of the time. We want to know about the past or the future or a point in space we can't necessarily get to," said coauthor Drew Groneworld, an associate professor in SEAS and a leader of the Global Center for Climate Change and Transboundary Waters. "With the Great Lakes, we have all three of those."

David Cannon, an assistant research scientist with CIGRL, and Jia Wang, a climatologist and oceanographer with NOAA's Great Lakes Environmental Research Laboratory, also contributed to the study. The study is a perfect example of how collaborations between universities and government science agencies can create a flow of knowledge that benefits the public and the broader research community, Gronewold said.

The team's model is now available for other research groups studying the Great Lakes to explore their questions. For the team at U-M, its next steps are using the model to explore spatial differences across smaller areas of the Great Lakes and using the model to look forward in time.

"I'm very curious if we can anticipate the next big shift or the next big tipping point," Gronewold said. "We didn't anticipate the last one. Nobody predicted that, in 1997, there was going to be a warm-winter El Nino that changed everything."
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Ancient predators and giant amphibians found in African fossil treasure trove | ScienceDaily
An international team of paleontologists has spent more than 15 years excavating and studying fossils from Africa to expand our understanding of the Permian, a period of Earth's history that began 299 million years ago and ended 252 million years ago with our planet's largest and most devastating mass extinction. Led by researchers at the University of Washington and the Field Museum of Natural History, the team is identifying the animals that thrived in southern Pangea -- the planet's single supercontinent at the time -- just before the so-called "Great Dying" wiped out about 70% of terrestrial species, and an even larger fraction of marine ones.


						
"This mass extinction was nothing short of a cataclysm for life on Earth, and changed the course of evolution," said Christian Sidor, a UW professor of biology and curator of vertebrate paleontology at the UW Burke Museum of Natural History & Culture. "But we lack a comprehensive view of which species survived, which didn't, and why. The fossils we have collected in Tanzania and Zambia will give us a more global perspective on this unprecedented period in our planet's natural history."

Sidor and Kenneth Angielczyk, curator of paleomammalogy at the Field Museum, are co-editors of a 14-article series published Aug. 7 in the Journal of Vertebrate Paleontology featuring the team's recent discoveries about the myriad of animals that made Permian Africa their home. These include saber-toothed predators, burrowing foragers and a large, salamander-like creature.

All these finds were excavated in three basins across southern Africa: the Ruhuhu Basin in southern Tanzania, the Luangwa Basin in eastern Zambia and the Mid-Zambezi Basin in southern Zambia. Most were discovered by team members on multiple, month-long excavation trips to the region over the past 17 years. Others were analyses of specimens dug up decades prior that had been stored in museum collections.

"These parts of Zambia and Tanzania contain absolutely beautiful fossils from the Permian," said Sidor. "They are giving us an unprecedented view of life on land leading up to the mass extinction."

Starting in 2007, Sidor and his team, including UW students and postdoctoral researchers, made five trips to the Ruhuhu Basin and four to the Mid-Zambezi and Luangwa basins, all in cooperation with the Tanzanian and Zambian governments. The researchers trekked between field sites miles apart to collect fossils. They stayed in villages or camped in the open -- once waking during the night to the ground-quaking stomps of a nearby elephant herd. All fossils collected by the team will be returned to Tanzania and Zambia after researchers have completed their analyses.

The Permian is the endpoint of what paleontologists call the Paleozoic Era. During this time, animal life -- which evolved first in Earth's oceans -- began to colonize land and complex terrestrial ecosystems developed. By the Permian, a diverse array of amphibian and reptile-like creatures roamed environments ranging from early forests to arid valleys. The end-Permian mass extinction -- whose precise cause scientists are still debating -- obliterated many of these ecosystems and ushered in the Mesozoic Era, which saw the evolution of dinosaurs, as well as the first birds, flowering plants and mammals.




For decades, scientists' best understanding of the Permian, the Great Dying and the start of the Mesozoic came from the Karoo Basin in South Africa, which contains a near-complete fossil record of periods before and after the mass extinction. But beginning in the 1930s, paleontologists realized that basins in Tanzania and Zambia contain fossil records of this time range that are almost as pristine as the Karoo's. The excavation trips by Sidor, Angielczyk and their colleagues represent the largest analysis to date of the region's fossil record from before and after the Great Dying. In 2018, they published a comprehensive analysis of the post-Permian animals of the Ruhuhu and Luangwa basins. These new papers look further back into the Permian.

"The number of specimens we've found in Zambia and Tanzania is so high and their condition is so exquisite that we can make species-level comparisons to what paleontologists have found in South Africa," said Sidor. "I know of no better place on Earth for getting sufficient detail of this time period to make such detailed conclusions and comparisons."

The team's papers describe a number of new species of dicynodonts. These small, burrowing, reptile-like herbivores first evolved in the mid-Permian. By the time of the mass extinction, dicynodonts -- many of whom sported a beak-like snout with two small tusks that likely aided burrowing -- were the dominant plant-eaters on land. The team's findings also include several new species of large, saber-toothed predators called gorgonopsians, as well as a new species of temnospondyl, a large salamander-like amphibian.

"We can now compare two different geographic regions of Pangea and see what was going on both before and after the end-Permian mass extinction," said Sidor. "We can really start to ask questions about who survived and who didn't."

In addition to the UW and the Field Museum, the team includes scientists from the University of Chicago, Loyola University Chicago, Idaho State University, the National Museum of Natural History in Paris, Carleton University, the University of Southern California, the University of the Witwatersrand in South Africa, the Iziko South African Museum, Southern Methodist University, the North Carolina Museum of Natural Sciences, the Museum for Natural History in Berlin, the U.S. Geological Survey, the University of Oklahoma, the National Heritage Conservation Commission in Lusaka, Virginia Tech, and the Chipembele Wildlife Education Center in Mfume, Zambia. Seven of these scientists are former UW postdoctoral researchers, doctoral students or undergraduate students. The research was funded by the U.S. National Science Foundation and the National Geographic Society.
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How cats with dementia could help crack the Alzheimer's puzzle | ScienceDaily
Cats with dementia have brain changes similar to those of people with Alzheimer's disease, offering a valuable model for studying the condition in humans, a study says.


						
Scientists discovered a build-up of the toxic protein amyloid-beta in the brains of cats with the condition - one of the defining features of Alzheimer's disease.

The findings offer a clearer picture of how amyloid-beta may lead to age-related brain dysfunction and memory loss in cats, experts say.

Many older cats develop dementia, leading to behavioral changes such as increased vocalization - or meowing - confusion and disrupted sleep - symptoms similar to those seen in people with Alzheimer's disease.

Scientists at the University of Edinburgh examined the brains of 25 cats of different ages after they had passed away, including those with signs of dementia.

Powerful microscopy images revealed a build-up of amyloid-beta within the synapses - connections between brain cells - of older cats and cats with dementia.

Synapses allow the flow of messages between brain cells and are vital to healthy brain function. Their loss strongly predicts reduced memory and thinking abilities in humans with Alzheimer's disease.




The research team also found evidence that astrocytes and microglia - types of support cells in the brain - engulfed or 'ate' the affected synapses. This process, called synaptic pruning, is important during brain development but can contribute to synapse loss in dementia.

Experts say the findings will not only help to understand and manage dementia in cats but, given their similarities, could also contribute to the development of future treatments for people with Alzheimer's disease.

Scientists studying Alzheimer's disease in the past have relied heavily on genetically modified rodent models. Rodents do not naturally develop dementia, and studying cats with dementia has the potential to advance knowledge and help develop treatments for both cats and people, experts say.

The study, funded by Wellcome and the UK Dementia Research Institute, is published in the journal European Journal of Neuroscience. The research team included scientists from the Universities of Edinburgh and California, UK Dementia Research Institute and Scottish Brain Sciences.

Dr Robert McGeachan, study lead from the University of Edinburgh's Royal (Dick) School of Veterinary Studies, said: "Dementia is a devastating disease -- whether it affects humans, cats, or dogs. Our findings highlight the striking similarities between feline dementia and Alzheimer's disease in people. This opens the door to exploring whether promising new treatments for human Alzheimer's disease could also help our aging pets. Because cats naturally develop these brain changes, they may also offer a more accurate model of the disease than traditional laboratory animals, ultimately benefiting both species and their caregivers."

Professor Danielle Gunn-Moore, Personal Chair of Feline Medicine at the Royal (Dick) School of Veterinary Studies, said: "Feline dementia is so distressing for the cat and for its person. It is by undertaking studies like this that we will understand how best to treat them. This will be wonderful for the cats, their owners, people with Alzheimer's and their loved ones. Feline dementia is the perfect natural model for Alzheimer's, everyone benefits."
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Tiny ancient whale with a killer bite found in Australia | ScienceDaily

Scientists at Museums Victoria's Research Institute have described a new species of ancient whale from a 26-million-year-old fossil found near Jan Juc, on Wadawurrung Country, along Victoria's Surf Coast.

The discovery offers remarkable insight into the early evolution of baleen whales - the filter-feeding giants that now cruise our oceans.

Janjucetus dullardi was no ocean giant - it was a fast, sharp-toothed predator about the size of a dolphin. With a short snout, large forward-facing eyes and slicing teeth, it would have been a compact, yet fearsome sight in the warm, shallow seas of ancient Victoria.

The fossil, a partial skull with ear bones and teeth, was discovered in June 2019 by local resident Ross Dullard while walking along the beach. Recognising its scientific significance, Dullard generously donated it to Museums Victoria, where researchers carefully prepared and studied the fossil. In recognition of his contribution, the new species has been named in his honour.

'This kind of public discovery and its reporting to the museum is vital,' said Dr Erich Fitzgerald, senior curator of vertebrate palaeontology at Museums Victoria Research Institute and senior author of the study. 'Ross' discovery has unlocked an entire chapter of whale evolution we've never seen before. It's a reminder that world-changing fossils can be found in your own backyard.'

The research, published on August 12 in the prestigious Zoological Journal of the Linnean Society, identifies Janjucetus dullardi as a juvenile 'baby whale', just over two metres long. Despite its small size, it belonged to a group known as mammalodontids, early whales that lived only during the Oligocene Epoch, around 30 to 23 million years ago.




'It's essentially a little whale with big eyes and a mouth full of sharp, slicing teeth,' said Ruairidh Duncan, PhD student at the Museums Victoria Research Institute and Monash University, and lead author of the study. 'Imagine the shark-like version of a baleen whale - small and deceptively cute, but definitely not harmless.'

This is the third known mammalodontid species from Victoria, and only the fourth found worldwide. It's also the first to preserve both the teeth and inner ear structures in such detail, which are key features for understanding how early whales fed, heard, moved and behaved in the water.

Advanced microCT scanning revealed delicate structures inside the ear bones, including the cochlea, helping scientists explore how Janjucetus dullardi may have sensed its environment, an ability crucial for hunting and navigating the oceans.

'This fossil opens a window into how ancient whales grew and changed, and how evolution shaped their bodies as they adapted to life in the sea,' said Fitzgerald.

The fossil was recovered from the fossil-rich Jan Juc Formation, which dates to a time of global warmth and rising seas. This coastal stretch of Victoria is becoming internationally recognised as a hotspot for early whale evolution.

Understanding how ancient whales adapted to warmer oceans millions of years ago gives scientists valuable clues about how today's marine life might respond to climate change.




'This region was once a cradle for some of the most unusual whales in history, and we're only just beginning to uncover their stories,' said Fitzgerald.

This discovery marks a major milestone in the understanding of early whale evolution and highlights the critical importance of southeast Australia in that story.

'We're entering a new phase of discovery,' said Fitzgerald. 'This region is rewriting the story of how whales came to rule the oceans, with some surprising plot twists!'

The team expects more fossil discoveries from Victoria's coastline in the coming years and is continuing to study newly uncovered fossils, as well as long-unstudied specimens from the region in the Museums Victoria State Collection.

When considering the impact of this remarkable discovery, Lynley Crosswell, CEO and Director of Museums Victoria said: 'The findings demonstrate the power of our collections to unlock stories that change the way we understand life on Earth. Thanks to the generosity of the public and the expertise of our scientists, Museums Victoria Research Institute is making globally significant contributions to evolutionary research. Discoveries like Janjucetus dullardi remind us that our collections are not just about the past - they're shaping the future of science.'
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Scientists warn ocean could soon reach Rapa Nui's sacred moai | ScienceDaily
Rising sea levels could cause seasonal waves to reach Ahu Tongariki, the iconic ceremonial platform that is part of the Rapa Nui National Park, a UNESCO world heritage site by 2080, according to a study published recently in the Journal of Cultural Heritage by a team of researchers from the University of Hawai'i at Manoa. This coastal flooding also threatens to impact up to 51 cultural assets in the area, including Rapa Nui's world renowned moai statues.


						
"This research reveals a critical threat to the living culture and livelihood of Rapa Nui," said Noah Paoa, lead author of the study and doctoral student in the Department of Earth Sciences in the UH Manoa School of Ocean and Earth Science and Technology (SOEST). "For the community, these sites are an essential part of reaffirming identity and support the revitalization of traditions. Economically, they are the backbone of the island's tourism industry. Failure to address this threat could ultimately endanger the island's UNESCO world heritage site status."

"As we work to understand the impacts of future sea level rise, we provide information that not only enables us to maintain safe, functional spaces and infrastructure, but also to support thriving communities," said Chip Fletcher, co-author of the study and dean of SOEST. "That means we must document threats to culturally significant places and assets, and develop plans to preserve and protect what matters to communities."

Computer simulations reveal vulnerabilities

Paoa and his team built a detailed digital twin of the study site and used advanced computer models to simulate the wave environment along the coastline. They then mapped the projected flooding caused by waves under future sea level rise scenarios. The flood extent was then overlaid on geospatial layers containing the location of cultural assets provided to the team by local partners, which allowed the researchers to identify the cultural assets that will be flooded.

"Unfortunately, from a scientific standpoint, the findings are not surprising," said Paoa. "We know that sea level rise poses a direct threat to coastlines globally. The critical question was not if the site would be impacted, but how soon and how severely. Our work aimed to set potential timelines by which we could expect the impacts to happen. Finding that waves could reach Ahu Tongariki by 2080 provides the specific, urgent data needed to incentivize community discussion and planning for the future."

The challenges facing Rapa Nui mirror those in other coastal areas of the world, including Hawai`i.

"While Hawai`i is invested in protecting coastal infrastructure from sea level rise, the irreplaceable coastal cultural heritage sites in Hawai'i and across the Pacific face the same urgent threat," Paoa added. "Our research in Rapa Nui serves as a vital blueprint, demonstrating how we can use science to forecast risks to sacred places, such as coastal heiau and ancestral burial sites. By developing and applying these methods we hope we can help protect what is precious to the people of Hawai`i -- provided such work is guided by, and deemed appropriate by, the Native Hawaiian community."

Paoa is now using available data on coastal flooding to examine potential sea level rise impacts on cultural assets in Hawai'i. In the future, he and the research team, in collaboration with local partners in Rapa Nui, plan to further investigate potential impacts of sea level rise on the island's coastal cultural assets and examine adaptation and mitigation efforts to safeguard the cultural heritage.
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Scientists turn grapevine waste into clear, strong films that vanish in days | ScienceDaily
The need for biodegradable packaging material has never been higher.


						
Currently, most packaging is "single use" and is made with plastic materials, derived from nonrenewable sources like crude oil that take hundreds of years to decompose in the environment. On top of this, only 9% of plastic is recycled. This has resulted in the formation of floating piles of plastic garbage in the ocean, called the "Great Pacific Garbage Patch."

But maybe even more concerning is the discovery of micro- and nano-plastics in the environment. Research has found that plastic breaks down into tiny particles, which are being ingested or inhaled by both humans and animals, and are found literally everywhere, including in the human body -- according to recent research studies. Worse, little is known about the long-term health effects of microplastics.

Srinivas Janaswamy is an associate professor in South Dakota State University's Department of Dairy and Food Science. His research has focused on developing value-added products through biowaste and agricultural byproducts. One of the overarching goals of Janaswamy's research is to tackle the plastic waste crisis.

Perhaps the biggest contributor to plastic waste, at least in the United States, is plastic bags, the kind found at most retail stores. These bags, while sometimes recycled, are often only used once and can be found littered throughout the environment.

To address this problem, Janaswamy is working toward developing a plastic-like bag that will decompose in the environment.

"That is my dream," Janaswamy said.




The key ingredient to Janaswamy's work? Cellulose. This biopolymer is the most abundant organic substance on Earth and is found, primarily, in the cell walls of plants. Cellulose, thanks to strong hydrogen bonds and a chain of glucose molecules, gives plants structural strength and rigidity along with other biopolymers such as mannan, xylose, hemicellulose and lignin.

Humans have long used cellulose to create products. Cotton, the material used to make a majority of the world's clothing, is primarily composed of cellulose. Wood is rich in cellulose as well.

In previous research, Janaswamy has extracted cellulose from agricultural products like avocado peels, soyhulls, alfalfa, switchgrass, spent coffee grounds, corncob and banana peels. He uses the extracted cellulose to develop films -- materials that look and feel similar to traditional plastic wrapping.

"By extracting cellulose from agricultural products, value-added products can be created," Janaswamy said.

Each of Janaswamy's films has different characteristics and properties. Some are more transparent than others. Some are stronger. But thanks to a unique collaboration with a fellow SDSU faculty member, Janaswamy may have created his best value-added product yet.

Grapevine canes

Janaswamy had just finished presenting "Ag Biomass - A Holy Grail to Clean up the Plastic Mess" at SDSU's Celebration of Faculty Excellence when he was approached by Anne Fennell, a Distinguished Professor in the Department of Agronomy, Horticulture and Plant Science and fellow College of Agriculture, Food and Environmental Sciences faculty member




After listening to Janaswamy's presentation, Fennell became interested in the research and had an idea. A leading researcher in the study of grapevines, she knew that grapevine canes -- the woody plant material that grapes grow on -- were rich in cellulose. She also knew that grapevine canes were abundant and had limited use after harvest.

"Every year we prune the majority of yearly biomass off the vine," Fennell said. "The pruned canes are either mowed over, composted and reapplied to the soil, or burned in some areas. Research in Australia showed that prunings could be removed from the field in alternate years without effecting soil health. My thought was why not use this for value added films. Several of the materials that Janaswamy previously used had a high-water content, in contrast the winter pruning yields a cellulose-dense material with low water content, making them an abundant ideal material to work with."

Fennell's idea led to a collaboration, and soon Janaswamy was extracting cellulose -- which looks almost like cotton -- from the canes of grapevines. The resulting films were eye-opening.

According to a recent study published in the academic journal Sustainable Food Technology, Janaswamy's grapevine cane films are transparent and strong and biodegrade within 17 days in the soil -- leaving behind no harmful residue.

"High transmittance in packaging films enhances product visibility, making them more attractive to consumers and facilitating easy quality inspection without the need for unsealing," Janaswamy said. "These films demonstrate outstanding potential for food packaging applications."

The grapevine canes were harvested from SDSU's research vineyard. The research team, which includes doctoral candidates Sandeep Paudel and Sumi Regmi, and Sajal Bhattarai, an SDSU graduate and a doctoral candidate at Purdue University, followed a published protocol in developing the films, which includes drying and grinding the canes and extracting the cellulosic residue. The residue was then solubilized and cast onto glass plates to create the films.

Testing revealed the grapevine cane-derived films were actually stronger than traditional plastic bags -- in terms of tensile strength.

"Using underutilized grapevine prunings as a cellulose source for packaging films enhances waste management in the field and addresses the global issue of plastic pollution," Janaswamy said. "Developing eco-friendly films from grapevine cellulose represents a practical approach to sustainability, helping to conserve the environment and its resources and contributing to the circular bioeconomy."

The results of this work move Janaswamy one step closer to his dream of developing a bag made from a plastic-like material that will quickly decompose in the environment.

Funding for this research was provided by the U.S. Department of Agriculture's National Institute of Food and Agriculture and the National Science Foundation. This original story was authored by Addison DeHaven, South Dakota State University.
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The parasite that turns off your body's pain alarm and sneaks in | ScienceDaily

Schistosomiasis is a parasitic infection caused by helminths, a type of worm. Infection occurs during contact with infested water through activities like swimming, washing clothes, and fishing, when larvae penetrate the skin. Surprisingly, the worm often evades detection by the immune system, unlike other bacteria or parasites that typically cause pain, itching, or rashes.

In this new study, researchers from Tulane School of Medicine aimed to find out why the parasitic worm Schistosoma mansoni doesn't cause pain or itching when it penetrates the skin. Their findings show that S. mansoni causes a reduction in the activity of TRPV1+, a protein that sends signals the brain interprets as heat, pain, or itching. As part of pain-sensing in sensory neurons, TRPV1+ regulates immune responses in many scenarios such as infection, allergy, cancer, autoimmunity, and even hair growth.

The researchers found that S. mansoni produces molecules that suppress TRPV1+ to block signals from being sent to the brain, allowing S. mansoni to infect the skin largely undetected. It is likely S. mansoni evolved the molecules that block TRPV1+ to enhance its survival.

"If we identify and isolate the molecules used by helminths to block TRPV1+ activation, it may present a novel alternative to current opioid-based treatments for reducing pain," said Dr. De'Broski R. Herbert, Professor of Immunology at Tulane School of Medicine, who led the study. "The molecules that block TRPV1+ could also be developed into therapeutics that reduce disease severity for individuals suffering from painful inflammatory conditions."

The study also found that TRPV1+ is necessary for initiating host protection against S. mansoni. TRPV1+ activation leads to the rapid mobilization of immune cells, including gd T cells, monocytes, and neutrophils, that induce inflammation. This inflammation plays a crucial role in host resistance to the larval entry into the skin. These findings highlight the importance of neurons that sense pain and itching in successful immune responses

"Identifying the molecules in S. mansoni that block TRPV1+ could inform preventive treatments for schistosomiasis. We envision a topical agent which activates TRPV1+ to prevent infection from contaminated water for individuals at risk of acquiring S. mansoni," said Dr. Herbert.

In this study, mice were infected with S. mansoi and evaluated for their sensitivity to pain as well as the role of TRPV1+ in preventing infection. Researchers next plan to identify the nature of the secreted or surface-associated helminth molecules that are responsible for blocking TRPV1+ activity and specific gd T cell subsets that are responsible for immune responses. The researchers also seek to further understand the neurons that helminths have evolved to suppress.
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A 16-million-year-old amber fossil just revealed the smallest predator ant ever found | ScienceDaily
Wherever there's dirt there's bound to be ants, but one particular group is so adept at blending in with the ground that they hold the name "dirt ant" (Basiceros) all to themselves.


						
Now, an ancient fossil has revealed these elusive ants have seen much more of the planet's dirt throughout their history than scientists previously realized.

In findings published in the Proceedings of the Royal Society B, a team led by New Jersey Institute of Technology (NJIT) biologists has reported the first fossil Basiceros dirt ant recovered from the Caribbean, preserved in 16-million-year-old amber from the Dominican Republic.

Researchers say the fossil adult worker ant -- a newly discovered species notably smaller than its modern relatives, named Basiceros enana  -- now offers direct evidence that the cryptic ant group once inhabited the Caribbean islands before undergoing local extinction sometime during the Miocene epoch (23 to 5.3 million years ago).

"Dirt ants are rare finds in the wild. Finding one today is exciting given how well they stay hidden, but captured in amber, it's like finding a diamond," said Gianpiero Fiorentino, corresponding author of the study and Ph.D. candidate at NJIT's Barden Lab. "This fossil is singularly distinct from all its modern relatives and reshapes the evolutionary history of Basiceros."

Until now, Basiceros ants --  best known for their ability to camouflage themselves in dirt using specialized particle-binding hairs on their bodies -- had only been known to the neotropical rainforests stretching from Costa Rica to Southern Brazil. While the genus includes a total of nine living species today, the unexpected fossil discovery raises new questions about how the ant group reached their present-day habitats.

"Often lineages will have what appear to be fairly straightforward biogeographic histories. If you find a group of animals that only live in South America up to Costa Rica today, you really have no reason to expect that their early relatives lived in the Caribbean," said Phil Barden, the paper's senior author and associate professor of biology at NJIT. "A fossil like this underscores how the distribution of living species can belie the complex evolutionary history of life on our planet."

To explore this long-hidden chapter of Basiceros' history, the team applied advanced imaging and 3D reconstruction techniques at NJIT and Japan's Okinawa Institute of Science and Technology Graduate University to capture Basiceros enana in detail. "The use of Micro-CT scanning really amplified this study, enabling us to capture features that were virtually impossible to see otherwise," Fiorentino explained.




They compared the specimen's physical characteristics with those of all known modern dirt ant species and conducted molecular dating analyses to trace its evolutionary lineage. "Because amber preserves entire organisms in three dimensions, we can extract a ton of data from even a tiny ant," Barden said.

Measuring at 5.13 millimeters long, Basiceros enana is considerably smaller than its modern relatives which can reach nearly 9 millimeters in length, making the Caribbean species the smallest now known across the lineage.

"Our results show that the embiggening of these ants was relatively rapid," explained Fiorentino. "They almost doubled in size in the span of 20 million years. Previous hypotheses suggested that these ants were ancestrally large and shrank over time, so this flips that on its head and really illustrates how important fossils can be to understanding the evolution of a lineage."

However, Basiceros enana also suggests some of the same adaptations that make modern dirt ants nearly invisible to predators and prey in their environment (an ability known as crypsis) were already in place at least 16 million years ago.

These features include two layers of specialized hairs (or setae) for adhering soil and leaf litter particles against their bodies: longer erect "brush hairs" and shorter, appressed "holding hairs" that trap particles against its exoskeleton, or cuticle.

"What this shows is that playing dead and hiding pays off," said Fiorentino. "Uncovering a unique fossil like this helps us understand how long organisms may have been employing this strategy, though the presence of these characteristics does not necessarily guarantee they behaved in this way."

The fossil ant also possesses other distinctive morphological characteristics like today's dirt ants, including an upturned propodeal spine, a trapezoid-like head structure, as well as predatory features such as mandibles with 12 triangular teeth.




Despite these specialized adaptations, the ancient Caribbean dirt ants ultimately vanished from the region during significant ecological changes of the Miocene.

"The presence of Basiceros in Dominican amber suggests ancient land bridges may have provided pathways for these ants to traverse from the mainland to the Caribbean," Barden said. "This fossil is a piece of a larger puzzle that will help us understand why some groups of organisms undergo extinction and others stick it out for millions of years."

"Their extinction could have come down to a loss of available niches or interspecific competition. These ants are predators, and an overall trend that we see from the Caribbean is a loss of predator ant diversity," said Fiorentino. "Over a third of ant genera have gone extinct on the island of modern-day Dominican Republic since the formation of Dominican amber.

"Understanding what has driven this pattern of local extinction is crucial to mitigating modern human-driven extinction and protecting biodiversity."
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Scientists just uncovered three ancient worlds frozen beneath Illinois for 300 million years | ScienceDaily
More than 300 million years ago, during the Carboniferous Period, much of northern Illinois outside Chicago -- including what is now the Mazon Creek ("muh-ZAHN") fossil site -- was alive with ancient creatures thriving in lush, tropical swamps, river deltas and shallow seas.


						
Now, researchers at the University of Missouri's College of Arts and Science are collaborating with geologist Gordon Baird to reanalyze his massive fossil collection from Mazon Creek -- currently housed at the Field Museum in Chicago -- which includes 300,000 siderite concretions from around 350 different localities.

The Mazon Creek fossil beds are renowned for their exceptional preservation of both plants and animals, made possible by their unique geological setting. The fossils are encased in siderite -- an iron carbonate mineral -- forming abundant concretions that have become a treasure trove for scientists and avocational fossil hunters alike.

Thanks to decades of research at Mazon Creek, including foundational fieldwork by Baird and colleagues in the late 1970s, we now have an extraordinary view of life along that ancient coast.

A snapshot of ancient life

Baird's original work at the Mazon Creek fossil site helped distinguish two major faunal assemblages, or groups of animal remains. These assemblages helped scientists understand the ancient environments where the fossils originated. They were a marine assemblage comprised of life in offshore coastal waters, and a mixed assemblage from a river delta along the shoreline, where freshwater organisms and washed-in terrestrial plants and animals were preserved together.

Now, Mizzou's team has confirmed a slightly more nuanced view of Baird's original findings, using modern data analysis techniques coupled with advanced imaging at Mizzou's X-ray Microanalysis Core.




"We found three readily identifiable paleoenvironments, including the unique characteristics of a benthic marine assemblage representing a transitional habitat between the nearshore and offshore zones," said Jim Schiffbauer, Marie M. and Harry L. Smith Endowed Professor of Geological Sciences. "These ancient environments were each dominated by specific groups of animals, for example freshwater animals nearest to shore, jellyfish and sea anemones further offshore, and marine clams and worms in the transitional zone."

The fossils formed during a phase of sea-level rise and flooding of what used to be large coal swamps.

"The different environments affected how quickly and deeply organisms were buried, and in what specific geochemical conditions fossilization may have started," Schiffbauer said. "That, in turn, shaped where certain microbes lived and helped form the minerals that make up the concretions surrounding these fossils today."

Next steps

In current and future research, Schiffbauer and Baird are using this information to create a sedimentological model to show how the Mazon Creek ecosystem connects to the Colchester coal layers below -- where coal mining led to the fossil site's original discovery.

"Given that multiple episodes of rapid coastal drowning events occurred in the U.S. midcontinent during the Carboniferous Period, refinement of information from the Mazon Creek locality will lead to a deeper understanding of similar deposits in other coal basins," said Baird, who is now an emeritus professor at State University of New York at Fredonia.




Mizzou's new collaborative analysis with Baird, colleagues from the private sector and the University of Toronto is the most comprehensive and data-driven picture of what Mazon Creek's ancient ecosystem looked like long ago. This knowledge contributes significantly to our understanding of the Carboniferous Period's biodiversity and paleoecology.

"It offers a real snapshot of the incredible diversity present in the late Carboniferous Period and allows for inferences about the complexity of food chains and how this ecosystem functioned," Schiffbauer said. "Now, we have an unparalleled and statistically supported look at the interconnected terrestrial, estuarine and marine life of the Carboniferous Period."

The study, "283,821 concretions, how do you measure the Mazon Creek? Assessing the paleoenvironmental and taphonomic nature of the Braidwood and Essex assemblages," was published in the journal Paleobiology.

Other co-authors are John Warren Huntley and Tara Selly at Mizzou; Charles Chabica at Northeastern Illinois University; Marc Laflamme at University of Toronto Mississauga; and A. Drew Muscente at Princeton Consultants, Inc.
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Stunning "wonder reptile" discovery rewrites the origins of feathers | ScienceDaily
Body coverings such as hair and feathers have played a central role in evolution. They enabled warm-bloodedness by insulating the body, and were used for courtship, display, deterrence of enemies and, in the case of feathers, flight. Their structure is characterised by longer and more complex skin outgrowths that differ significantly from the simple and flat scales of reptiles. Complex skin outgrowths have previously only been observed in mammals in the form of hair and in birds and their closest fossil relatives, dinosaurs and pterosaurs, in the form of feathers. An international team led by palaeontologists Dr Stephan Spiekman and Prof Dr Rainer Schoch from the State Museum of Natural History Stuttgart, Germany, describes a previously unknown tree-dwelling reptile from the early Middle Triassic in a recent study published in the prestigious journal Nature. The 247-million-year-old reptile 'Mirasaura grauvogeli', whose name means 'Grauvogel's Wonder Reptile', had a dorsal crest with previously unknown, structurally complex appendages growing from its skin with some similarities to feathers. The crest was probably used for display to other members of the same species. The find shows that complex skin structures are not only found in birds and their closest relatives but may predate modern reptiles. This important discovery forces us to reconsider our understanding of reptile evolution.


						
Unique skin structures in early reptiles

The crest of the rather small Mirasaura consists of individual, densely overlapping appendages that each possess a feather-like contour with a narrow central ridge. While real feathers consist of many delicate branched structures called barbs, there is no evidence of such branching in the appendages of Mirasaura. Because of this, the team believes that the structure of the complex, unique skin appendages of Mirasaura evolved largely independently of those of birds.

'The fact that we have discovered such complex skin appendages in such an ancient group of reptiles sheds a new light on their evolution. Mirasaura is even older than the dinosaurs and not closely related to them. Developmental biology studies show that the genetic basis for the growth of complex skin appendages such as feathers probably originated in the Carboniferous period more than 300 million years ago. Mirasaura provides the first direct evidence that such structures actually did form early on in reptile evolution, in groups not closely related to birds and extinct dinosaurs,' says Dr Stephan Spiekman, lead author of the paper and scientist at the State Museum of Natural History in Stuttgart.

Dinosaurs and the origin of feathers

The study marks a turning point in a nearly 30-year trend in palaeontological research that began with the discovery of feathered dinosaurs in China in the late 1990s. Before this time, it was thought that reptiles, including dinosaurs that gave rise to birds, were covered with scales and that only true birds had feathers. As a result, dinosaurs were often depicted as sluggish, scaly animals. This image changed when research started to show that many dinosaurs were much more bird-like than previously thought. The discovery of feathered, non-avian dinosaurs in China caused a wave of new studies that began to blur the lines between scaly, 'cold-blooded' reptiles on the one hand and feathered, 'warm-blooded' birds on the other. Now, it is clear that the story is even more complex.

'Mirasaura grauvogeli shows us how surprising evolution can be and what potential it holds. It repeatedly produces similar structures that are completely independent of each other but also structures that are so different that they can be distinguished. Mirasaura developed an alternative to feathers very early in Earth's history, long before the dinosaurs, which we did not expect and which will stimulate discussion and research,' says Prof. Dr. Rainer Schoch, reptile expert and head of the Palaeontology Department at the State Museum of Natural History in Stuttgart.




Bizarre tree-climbers with bird-like skulls and claws

The latest technologies have been used to study Mirasaura, including synchrotron imaging carried out at the European Synchrotron (ESRF) to reconstruct the skull. This revealed a bird-like shape with a narrow, mostly toothless snout, large forward-facing eye sockets and a large, domed skull. The snout was probably used to extract insects from narrow tree holes. The drepanosauromorphs, to which Mirasaura belongs, are known to palaeontologists as extremely bizarre creatures of the Triassic period. They had grasping forelimbs, sometimes with a huge claw resembling that of a Velociraptor. They had long, barrel-shaped bodies, a long, prehensile tail, and hands that allowed them to grab onto branches like monkeys. Some species even had a hook-shaped claw at the tip of their tail for hanging from branches.

'Drepanosaurs have many ecological adaptations and have only been known to science for a few decades. Mirasaura lived in trees in one of the first forests that emerged after the great mass extinction at the Permian-Triassic boundary. The dorsal crest with a novel skin structure in Mirasaura adds to the range of remarkable adaptations that make this group of reptiles so unique,' says palaeontologist Prof Dr Hans Sues from the National Museum of Natural History, Washington DC, USA who participated in the new research.

Melanosomes and skin structures

A thin, brown film was partially preserved on the crest of Mirasaura. Analyses confirmed the presence of melanosomes, tiny organelles that contain melanin pigments. They are found in most animals, including humans. The researchers compared the shape of the Mirasaura melanosomes with those found in the skin of living reptiles, hair and feathers. 'We know that in modern animals, melanosomes have specific morphologies linked to the tissue where they are found' says Dr Valentina Rossi, a co-author of the study from University College Cork, Ireland, and an expert on fossil melanosome research. 'the melanosomes found in Mirasaura soft tissues are more similar in shape to those found in extant and fossil feathers than melanosomes found in mammalian hair and reptilian skin.'

Grauvogel's 'Wonder Reptile'

Fossil collector Louis Grauvogel began excavating fossils from the Middle Triassicperiod in Alsace in the 1930s. Among his finds were fossils of Mirasaura. Over the years, he amassed an extensive collection, which remained in the Grauvogel family for many years. In 2019, the collection was transferred to the State Museum of Natural History in Stuttgart, where Mirasaura was discovered during further preparation. The fossils are in the palaeontological collection of the State Museum of Natural History Stuttgart.




Mirasaura grauvogeli -- Discovery story:

Local fossil collector Louis Grauvogel began excavating in Alsace, France, in the late 1930s. The fossils he found dated back to the Middle Triassic period, around 247 million years ago, and consisted mainly of plants, insects and other invertebrates. Unknown to Grauvogel at the time, the finds included the remains of Mirasaura. The collection, which was highly regarded by researchers, remained largely in the family's possession. Dr Lea Grauvogel-Stamm, a palaeobotanist and daughter of Louis Grauvogel, dedicated herself to researching and maintaining the collection. Dr. Grauvogel-Stamm is also involved in the study as a co-author. In 2019, the State Museum of Natural History Stuttgart, Germany, agreed with Dr Lea Grauvogel-Stamm to transfer the extensive collection to Stuttgart. There it will be available for research purposes and will also be on display to the public in future exhibitions. During the preparation of fossils from the Grauvogel Collection in Stuttgart, an unusual small reptile with a crest was discovered and further researched. In honour of its discoverer, Louis Grauvogel, the animal was named Mirasaura grauvogeli -- 'Grauvogel's Wonder Reptile'. The fossil is now in the palaeontological collection of the State Museum of Natural History Stuttgart. An interdisciplinary team of palaeontologists wants to further investigate the site where Mirasaura grauvogeli was found to clarify why the skin outgrowths are so well preserved here. Future research will also focus on the ecology, biology and environment of Mirasaura, as well as its interactions with other animals.

The research was funded by the DFG -- Deutsche Forschungsgemeinschaft (German Research Foundation) and the European Research Council -- Consolidator Grant. The State Museum of Natural History Stuttgart was able to acquire the Grauvogel collection several years ago with financial support from the Gesellschaft zur Forderung des Naturkundemuseums Stuttgart e.V., the Cultural Foundation of the German Federal States (Kulturstiftung der Lander) and the Ministry of Science, Research and the Arts Baden-Wurttemberg.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250809100916.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists just measured how fast glaciers carve the Earth | ScienceDaily
Glaciers carved the deep valleys of Banff, eroded Ontario to deposit the fertile soils of the Prairies and continue to change the Earth's surface. But how fast do glaciers sculpt the landscape?


						
Published on August 7 in Nature Geoscience, University of Victoria (UVic) geographer Sophie Norris and her international team provide the most comprehensive view of how fast glaciers erode, and how they change the landscape. Most importantly, their research also provides an estimate of the rate of contemporary future erosion for more than 180,000 glaciers worldwide.

Using a machine learning-based global analysis, Norris and her research team have worked to predict glacial erosion for 85 per cent of modern glaciers. Their regression equations estimate that 99 per cent of glaciers erode between 0.02 and 2.68 millimeters per year -- roughly the width of a credit card.

"The conditions that lead to erosion at the base of glaciers are more complicated than we previously understood," says Norris. "Our analysis found that many variables strongly influence erosion rates: temperature, amount of water under the glacier, what kind of rocks are in the area, and how much heat comes from inside the Earth."

"Given the extreme difficulty in measuring glacial erosion in active glacial settings, this study provides us with estimates of this process for remote locations worldwide," says John Gosse, Dalhousie University.

Understanding the complex factors that cause erosion underneath glaciers is vital information for landscape management, long-term nuclear waste storage and monitoring the movement of sediment and nutrients around the world.

Norris started this work while a post-doctoral fellow at Dalhousie and concluded it at UVic. The team of collaborators included the University of Grenoble Alpes (France), Dartmouth College (US), Pennsylvania State University (US) and the University of California Irvine (US). The work was carried out in partnership with and financially supported by the Canadian Nuclear Waste Management Organization.
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332 colossal canyons just revealed beneath Antarctica's ice | ScienceDaily
Submarine canyons are among the most spectacular and fascinating geological formations to be found on our ocean floors, but at an international level scientists have yet to uncover many of their secrets, especially of those located in remote regions of the Earth like the North and South Poles. Now, an article published in the journal Marine Geology has brought together the most detailed catalogue to date of Antarctic submarine canyons, identifying a total of 332 canyon networks that in some cases reach depths of over 4,000 meters.


						
The catalogue, which identifies five times as many canyons as previous studies had, was produced by the researchers David Amblas, of the Consolidated Research Group on Marine Geosciences at the Faculty of Earth Sciences of the University of Barcelona, and Riccardo Arosio, of the Marine Geosciences Research Group at University College Cork. Their article shows that Antarctic submarine canyons may have a more significant impact than previously thought on ocean circulation, ice-shelf thinning and global climate change, especially in vulnerable areas such as the Amundsen Sea and parts of East Antarctica.

Submarine canyons: the differences between East and West Antarctica

The submarine canyons that form valleys carved into the seafloor play a decisive role in ocean dynamics: they transport sediments and nutrients from the coast to deeper areas, they connect shallow and deep waters and they create habitats rich in biodiversity. Scientists have identified some 10,000 submarine canyons worldwide, but because only 27% of the Earth's seafloor has been mapped in high resolution the real total is likely to be higher. And despite their ecological, oceanographic, and geological value, submarine canyons remain underexplored, especially in polar regions.

"Like those in the Arctic, Antarctic submarine canyons resemble canyons in other parts of the world," explains David Amblas. "But they tend to be larger and deeper because of the prolonged action of polar ice and the immense volumes of sediment transported by glaciers to the continental shelf." Moreover, the Antarctic canyons are mainly formed by turbidity currents, which carry suspended sediments downslope at high speed, eroding the valleys they flow through. In Antarctica, the steep slopes of the submarine terrain combined with the abundance of glacial sediments amplifies the effects of these currents and contributes to the formation of large canyons.

The new study by Amblas and Arosio is based on Version 2 of the International Bathymetric Chart of the Southern Ocean (IBCSO v2), the most complete and detailed map of the seafloor in this region. It uses new high-resolution bathymetric data and a semi-automated method for identifying and analysing canyons that was developed by the authors. In total, it describes 15 morphometric parameters that reveal striking differences between canyons in East and West Antarctica.

"Some of the submarine canyons we analyzed reach depths of over 4,000 meters," explained David Amblas. "The most spectacular of these are in East Antarctica, which is characterized by complex, branching canyon systems. The systems often begin with multiple canyon heads near the edge of the continental shelf and converge into a single main channel that descends into the deep ocean, crossing the sharp, steep gradients of the continental slope."

Riccardo Arosio noted that "It was particularly interesting to see the differences between canyons in the two major Antarctic regions, as this hadn't been described before. East Antarctic canyons are more complex and branched, often forming extensive canyon-channel systems with typical U-shaped cross sections. This suggests prolonged development under sustained glacial activity and a greater influence of both erosional and depositional sedimentary processes. In contrast, West Antarctic canyons are shorter and steeper, characterized by V-shaped cross sections."




According to David Amblas, this morphological difference supports the idea that the East Antarctica Ice Sheet originated earlier and has experienced a more prolonged development. "This had been suggested by sedimentary record studies," Amblas said, "but it hadn't yet been described in large-scale seafloor geomorphology."

About the research, Riccardo Arosio also explained that "Thanks to the high resolution of the new bathymetric database -- 500 meters per pixel compared to the 1-2 kilometres per pixel of previous maps -- we could apply semi-automated techniques more reliably to identify, profile and analyse submarine canyons. The strength of the study lies in its combination of various techniques that were already used in previous work but that are now integrated into a robust and systematic protocol. We also developed a GIS software script that allows us to calculate a wide range of canyon-specific morphometric parameters in just a few clicks."

Submarine canyons and climate change

As well as being spectacular geographic accidents, the Antarctic canyons also facilitate water exchange between the deep ocean and the continental shelf, allowing cold, dense water formed near ice shelves to flow into the deep ocean and form what is known as Antarctic Bottom Water, which plays a fundamental role in ocean circulation and global climate.

Additionally, these canyons channel warmer waters such as Circumpolar Deep Water from the open sea toward the coastline. This process is one of the main mechanisms that drives the basal melting and thinning of floating ice shelves, which are themselves critical for maintaining the stability of Antarctica's interior glaciers. And as Amblas and Arosio have explained, when the shelves weaken or collapse, continental ice flows more rapidly into the sea and directly contributes to the rise in global sea level.

Amblas and Arosio's study also highlights the fact that current ocean circulation models like those used by the Intergovernmental Panel on Climate Change do not accurately reproduce the physical processes that occur at local scales between water masses and complex topographies like canyons. These processes, which include current channeling, vertical mixing and deep-water ventilation, are essential for the formation and transformation of cold, dense water masses like Antarctic Bottom Water. Omitting these local mechanisms limits the ability that models have to predict changes in ocean and climate dynamics.

As the two researchers conclude, "That's why we must continue to gather high-resolution bathymetric data in unmapped areas that will surely reveal new canyons, collect observational data both in situ and via remote sensors and keep improving our climate models to better represent these processes and increase the reliability of projections on climate change impacts."
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Scientists reveal Alaska could get up to two minutes' warning before the next big quake | ScienceDaily
For a wide variety of earthquake scenarios in Alaska, an earthquake early warning (EEW) system could provide at least 10 seconds of warning time for hazardous shaking, according to a new report.


						
Increasing the density and improving the spacing of seismic stations around the state could add 5 to 15 seconds to these estimated warning times, write Alexander Fozkos and Michael West at the University of Alaska Fairbanks. Alaska experiences tens of thousands of earthquakes each year, and has been the site some of the world's largest and most destructive seismic events.

The study's findings published in the Bulletin of the Seismological Society of America could help lay the groundwork for the expansion of the U.S. ShakeAlert earthquake early warning system, which now covers California, Oregon and Washington State.

"There were a lot of studies before EEW was widely available on the West Coast, where people were looking at different scenarios," said Fozkos. "So we wanted a similar kind of science up here with numbers that are Alaska specific."

For earthquakes along well-known faults in southcentral and southeast coastal Alaska, Fozkos and West estimated potential warning times of 10 to 120 seconds for magnitude 8.3 scenarios.

For magnitude 7.3 earthquake scenarios in crustal faults in interior and southcentral Alaska, the researchers estimated potential warning times ranging from 0 to 44 seconds.

And for a set of magnitude 7.8 earthquake scenarios along the dip of the subducting slab beneath Alaska, estimated warning times ranged from 0 to 73 seconds.




"I was expecting decent warning times along the coast and for most of the subduction zone events," said Fozkos, because there is dense seismic station coverage in these areas. "I was not expecting decent warning times for the shallow crustal events, so that was the biggest surprise to me."

The scenarios used in the study vary in earthquake magnitude, depth, location and fault style -- all of which impacted warning times. The researchers' models estimated how many seconds after an earthquake's origin the quake could be detected, how many seconds after origin time an alert could be available, and minimum and maximum warning times at a location.

Warning times were defined as the time difference between the time of the alert and the time that peak ground motion from an earthquake arrived at a location. This definition differs from a more common definition used in EEW systems, which ties warning time to the arrival of the initial S-wave or shear wave of an earthquake.

The researchers wanted to use peak ground motion instead, to create a warning time measurement that might be more relevant to people as they respond to an earthquake. The initial S-wave may not always cause significant ground motion, and strong shaking can arrive tens of seconds after the initial S-wave in large earthquakes, they explain.

The study doesn't analyze "the time it takes to disseminate the alert -- the time it actually takes to send the alert from a radio tower or from a satellite to somebody's phone and then for them to take out their phone and react to it," Fozkos noted.

The potential lag time in transmitting data and sharing an alert with the public "could be a big challenge for Alaska, but I don't think it's going to be insurmountable," he added.

The harsh Alaskan winters and wilderness locations of some seismic stations could also be challenging for an early warning system, if stations go down and can't be repaired quickly. "I think there is definitely a need for adding stations to cover redundancy for remote stations," Fozkos said.

Ocean-bottom seismometers (OBS) and more earthquake detection via distributed acoustic sensing or DAS would also be welcome additions to a warning system, he added. "Coupled with the fact that some of our biggest earthquakes are going to be offshore, tsunamigenic threats, I think OBS and DAS are probably big targets for the future."
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New "evolution engine" creates super-proteins 100,000x faster | ScienceDaily
In medicine and biotechnology, the ability to evolve proteins with new or improved functions is crucial, but current methods are often slow and laborious. Now, Scripps Research scientists have developed a synthetic biology platform that accelerates evolution itself -- enabling researchers to evolve proteins with useful, new properties thousands of times faster than nature. The system, named T7-ORACLE, was described in Science on August 7, 2025, and represents a breakthrough in how researchers can engineer therapeutic proteins for cancer, neurodegeneration and essentially any other disease area.


						
"This is like giving evolution a fast-forward button," says co-senior author Pete Schultz, the President and CEO of Scripps Research, where he also holds the L.S. "Sam" Skaggs Presidential Chair. "You can now evolve proteins continuously and precisely inside cells without damaging the cell's genome or requiring labor-intensive steps."

Directed evolution is a laboratory process that involves introducing mutations and selecting variants with improved function over multiple cycles. It's used to tailor proteins with desired properties, such as highly selective, high-affinity antibodies, enzymes with new specificities or catalytic properties, or to investigate the emergence of resistance mutations in drug targets. However, traditional methods often require repeated rounds of DNA manipulation and testing with each round taking a week or more. Systems for continuous evolution -- where proteins evolve inside living cells without manual intervention -- aim to streamline this process by enabling simultaneous mutation and selection with each round of cell division (roughly 20 minutes for bacteria). But existing approaches have been limited by technical complexity or modest mutation rates.

T7-ORACLE circumvents these bottlenecks by engineering E. coli bacteria -- a standard model organism in molecular biology -- to host a second, artificial DNA replication system derived from bacteriophage T7, a virus that infects bacteria and has been widely studied for its simple, efficient replication system. T7-ORACLE enables continuous hypermutation and accelerated evolution of biomacromolecules, and is designed to be broadly applicable to many protein targets and biological challenges. Conceptually, T7-ORACLE builds on and extends efforts on existing orthogonal replication systems -- meaning they operate separately from the cell's own machinery -- such as OrthoRep in Saccharomyces cerevisiae (baker's yeast) and EcORep in E. coli. In comparison to these systems, T7-ORACLE benefits from the combination of high mutagenesis, fast growth, high transformation efficiency, and the ease with which both the E. coli host and the circular replicon plasmid can be integrated into standard molecular biology workflows.

The T-7 ORACLE orthogonal system targets only plasmid DNA (small, circular pieces of genetic material), leaving the cell's host genome untouched. By engineering T7 DNA polymerase (a viral enzyme that replicates DNA) to be error-prone, the researchers introduced mutations into target genes at a rate 100,000 times higher than normal without damaging the host cells.

"This system represents a major advance in continuous evolution," says co-senior author Christian Diercks, an assistant professor of chemistry at Scripps Research. "Instead of one round of evolution per week, you get a round each time the cell divides -- so it really accelerates the process."

To demonstrate the power of T7-ORACLE, the research team inserted a common antibiotic resistance gene, TEM-1 b-lactamase, into the system and exposed the E. coli cells to escalating doses of various antibiotics. In less than a week, the system evolved versions of the enzyme that could resist antibiotic levels up to 5,000 times higher than the original. This proof-of-concept demonstrated not only T7-ORACLE's speed and precision, but also its real-world relevance by replicating how resistance develops in response to antibiotics.




"The surprising part was how closely the mutations we saw matched real-world resistance mutations found in clinical settings," notes Diercks. "In some cases, we saw new combinations that worked even better than those you would see in a clinic."

But Diercks emphasizes that the study isn't focused on antibiotic resistance per se.

"This isn't a paper about TEM-1 b-lactamase," he explains. "That gene was just a well-characterized benchmark to show how the system works. What matters is that we can now evolve virtually any protein, like cancer drug targets and therapeutic enzymes, in days instead of months."

The broader potential of T7-ORACLE lies in its adaptability as a platform for protein engineering. Although the system is built into E. coli, the bacterium serves primarily as a vessel for continuous evolution. Scientists can insert genes from humans, viruses or other sources into plasmids, which are then introduced into E. coli cells. T7-ORACLE mutates these genes, generating variant proteins that can be screened or selected for improved function. Because E. coli is easy to grow and widely used in labs, it provides a convenient, scalable system for evolving virtually any protein of interest.

This could help scientists more rapidly evolve antibodies to target specific cancers, evolve more effective therapeutic enzymes, and design proteases that target proteins involved in cancer and neurodegenerative disease.

"What's exciting is that it's not limited to one disease or one kind of protein," says Diercks. "Because the system is customizable, you can drop in any gene and evolve it toward whatever function you need."

Moreover, T7-ORACLE works with standard E. coli cultures and widely used lab workflows, avoiding the complex protocols required by other continuous evolution systems.




"The main thing that sets this apart is how easy it is to implement," adds Diercks. "There's no specialized equipment or expertise required. If you already work with E. coli, you can probably use this system with minimal adjustments."

T7-ORACLE reflects Schultz's broader goal: to rebuild key biological processes -- such as DNA replication, RNA transcription and protein translation -- so they function independently of the host cell. This separation allows scientists to reprogram these processes without disrupting normal cellular activity. By decoupling fundamental processes from the genome, tools like T7-ORACLE help advance synthetic biology.

"In the future, we're interested in using this system to evolve polymerases that can replicate entirely unnatural nucleic acids: synthetic molecules that resemble DNA and RNA but with novel chemical properties," says Diercks. "That would open up possibilities in synthetic genomics that we're just beginning to explore."

Currently, the research team is focused on evolving human-derived enzymes for therapeutic use, and on tailoring proteases to recognize specific cancer-related protein sequences.

"The T7-ORACLE approach merges the best of both worlds," says Schultz. "We can now combine rational protein design with continuous evolution to discover functional molecules more efficiently than ever."

In addition to Diercks and Schultz, authors of the study, "An orthogonal T7 replisome for continuous hypermutation and accelerated evolution in E. coli," are Philipp Sondermann, Cynthia Rong, Thomas G. Gillis, Yahui Ban, Celine Wang and David A. Dik of Scripps Research.

This work was supported by funding from the National Institutes of Health (grant RGM145323A).
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Nature's anti-aging hack? Jewel wasp larvae slow their biological clock | ScienceDaily
Scientists have discovered that jewel wasps can slow down their biological rate of aging.


						
A study of jewel wasps, known for their distinctive metallic colors, has shown that they can undergo a kind of natural 'time-out' as larvae before emerging into adulthood with this surprising advantage.

The groundbreaking study by scientists at the University of Leicester, has now been published in the journal, PNAS. It reveals that this pause in development within the wasp dramatically extends lifespan and decelerates the ticking of the so-called "epigenetic clock" that marks molecular aging.

Aging isn't just about counting birthdays, it's also a biological process that leaves molecular fingerprints on our DNA. One of the most accurate markers of this process is the epigenetic clock, which tracks chemical changes in DNA, known as methylation, that accumulate with age. But what happens if we alter the course of development itself?

To find out, a team at the University of Leicester including first author PhD student Erin Foley, Dr Christian Thomas, Professor Charalambos Kyriacou, and Professor Eamonn Mallon, from the department of Genetics, Genomics and Cancer Sciences, turned to Nasonia Vitripennis, also known as the jewel wasp.

This tiny insect is becoming a powerful model for aging research because, unlike many other invertebrates, it has a functioning DNA methylation system, just like humans, and a short lifespan that makes it ideal to study.

The researchers exposed jewel wasp mothers to cold and darkness, triggering a hibernation-like state in their babies called diapause. This natural "pause button" extended the offsprings' adult lifespan by over a third. Even more remarkably, the wasps that had gone through diapause aged 29% more slowly at the molecular level than their counterparts. Their epigenetic clocks ticked more leisurely, offering the first direct evidence that the pace of biological aging can be developmentally tuned in an invertebrate.




"It's like the wasps who took a break early in life came back with extra time in the bank," said Evolutionary Biology Professor Eamonn Mallon, senior author on the study.

"It shows that aging isn't set in stone, it can be slowed by the environment, even before adulthood begins."

While some animals can slow aging in dormant states, this study is the first to show that the benefits can persist after development resumes. What's more, the molecular slowdown wasn't just a random effect, it was linked to changes in key biological pathways that are conserved across species, including those involved in insulin and nutrient sensing. These same pathways are being targeted by anti-aging interventions in humans.

What makes this study novel and surprising is that it demonstrates a long-lasting, environmentally triggered slowdown of aging in a system that's both simple and relevant to human biology. It offers compelling evidence that early life events can leave lasting marks not just on health, but on the pace of biological aging itself.

Professor Mallon added: "Understanding how and why aging happens is a major scientific challenge. This study opens up new avenues for research, not just into the biology of wasps, but into the broader question of whether we might one day design interventions to slow aging at its molecular roots. With its genetic tools, measurable aging markers, and clear link between development and lifespan, Nasonia vitripennis is now a rising star in aging research.

"In short, this tiny wasp may hold big answers to how we can press pause on aging."

Funding for the study was provided by The Leverhulme Trust and The Biotechnology and Biological Sciences Research Council (BBSRC).
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Life without sunlight? Earthquake fractures fuel deep underground microbes | ScienceDaily
Chinese researchers have recently challenged the long-held belief that "all life depends on sunlight." In a study published in Science Advances, the researchers identified how microbes in deep subsurface areas can derive energy from chemical reactions driven by crustal faulting, offering critical insights into life deep below Earth's surface.
The research was led by Prof. Hongping he, a member of the Chinese Academy of Sciences (CAS), and Prof. Jianxi Zhu, both from the Guangzhou Institute of Geochemistry of CAS.
Long regarded as inhospitable to life due to the absence of sunlight and organic matter, the deep subsurface has in recent years been found to host a large-scale, highly active biosphere teeming with diverse microorganisms. These microbes derive energy from abiotic redox reactions during water-rock interactions. Hydrogen (H2) serves as their main energy source and oxidants are also essential for metabolic activities, but their origins were not previously well understood.
To tackle this mystery, the research team simulated crustal faulting activities and discovered that free radicals produced during rock fracturing can decompose water, generating both hydrogen and oxidants such as hydrogen peroxide (H2O2). These substances create a distinct redox gradient within fracture systems, which can further react with iron (Fe) in groundwater and rocks--oxidizing ferrous iron (Fe2+) to ferric iron (Fe3+) or reducing ferric iron (Fe3+) to ferrous iron (Fe2+), depending on local redox conditions.
In microbe-rich fractures, hydrogen production driven by earthquake-related faulting was found to be up to 100,000 times greater than that from other known pathways, such as serpentinization and radiolysis. The team demonstrated that this process effectively drives iron's redox cycle, which in turn influences the geochemical processes of elements like carbon, nitrogen, and sulfur--sustaining microbial metabolism in the deep biosphere.
This study sheds new light on the energy sources and ecological diversity of the deep-subsurface biosphere. Profs. He and Zhu also noted that fracture systems on other Earth-like planets could potentially provide habitable conditions for extraterrestrial life, offering a new avenue for the search for life beyond Earth.
The study was financially supported by the National Science Fund for Distinguished Young Scholars and the Strategic Priority Research Program of CAS, among other sources.
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        Mysterious Denisovan interbreeding shaped the humans we are today
        Denisovans, a mysterious human relative, left behind far more than a handful of fossils--they left genetic fingerprints in modern humans across the globe. Multiple interbreeding events with distinct Denisovan populations helped shape traits like high-altitude survival in Tibetans, cold-weather adaptation in Inuits, and enhanced immunity. Their influence spanned from Siberia to South America, and scientists are now uncovering how these genetic gifts transformed human evolution, even with such limit...

      

      
        How cats with dementia could help crack the Alzheimer's puzzle
        Cats can naturally develop dementia with brain changes strikingly similar to Alzheimer's disease in humans, including toxic amyloid-beta buildup and loss of synapses. A new study shows these similarities could make cats valuable natural models for research, potentially leading to treatments that benefit both species. The research also revealed that brain support cells may contribute to synapse loss, and findings could help owners recognize and manage dementia symptoms in aging pets.

      

      
        The surprising brain chemistry behind instant friendships
        UC Berkeley scientists found oxytocin is key for quickly forming strong friendships, but less critical for mate bonds. In prairie voles, a lack of oxytocin receptors delayed bonding and reduced partner selectivity, changing how the brain releases oxytocin and affecting social behavior.

      

      
        Scientists warn ocean could soon reach Rapa Nui's sacred moai
        Advanced computer modeling suggests that by 2080, waves driven by sea level rise could flood Ahu Tongariki and up to 51 cultural treasures on Rapa Nui. The findings emphasize the urgent need for protective measures to preserve the island's identity, traditions, and tourism economy.

      

      
        Global study reveals the surprising habit behind tough decisions
        A sweeping international study has revealed that when faced with complex decisions, people across cultures--from bustling megacities to remote Amazon communities--tend to rely on their own judgment rather than seeking advice. The research, spanning over 3,500 participants in 12 countries, challenges the long-held belief that self-reliance is primarily a Western trait. While cultural values influence how strongly individuals lean on their inner voice, the preference for private reflection remains a ...

      

      
        The hidden mental health danger in today's high-THC cannabis
        THC levels in cannabis have soared in recent years, raising the risk of psychosis--especially in young, frequent users. Studies reveal a strong connection between cannabis-induced psychosis and schizophrenia, making early cessation and treatment essential.

      

      
        Scientists discover the pancake secret that makes vegan eggs irresistible
        A study finds that people are more open to plant-based eggs when they're part of familiar foods, like pancakes, rather than served plain. While taste and appearance still favor regular eggs, vegan eggs score higher on environmental and ethical benefits. Familiarity is the key to getting people to try them.

      

      
        Why AI emails can quietly destroy trust at work
        AI is now a routine part of workplace communication, with most professionals using tools like ChatGPT and Gemini. A study of over 1,000 professionals shows that while AI makes managers' messages more polished, heavy reliance can damage trust. Employees tend to accept low-level AI help, such as grammar fixes, but become skeptical when supervisors use AI extensively, especially for personal or motivational messages. This "perception gap" can lead employees to question a manager's sincerity, integri...

      

      
        
          	
            Environment News
          
          	
            Sections
          
          	
            Strange &amp; ...
          
        

      

    

  
	
	Articles
	Sections
	Next



Mysterious Denisovan interbreeding shaped the humans we are today | ScienceDaily
Researchers think that members of the most recently identified "hominin" group (the Denisovans) mixed with early modern humans and passed along parts of their DNA. Evidence points to several separate interbreeding events, each leaving a genetic imprint that influenced the course of human history.


						
In 2010, scientists released the first draft of the Neanderthal genome. Comparing it with modern human DNA confirmed that Neanderthals and humans had interbred. Only months later, genetic analysis of a finger bone found in Denisova Cave in the Altai Mountains of Siberia revealed it came from a previously unknown hominin group. This group, now known as the Denisovans, also interbred with modern humans.

"This was one of the most exciting discoveries in human evolution in the last decade," said Dr Linda Ongaro, Postdoctoral Research in Trinity College Dublin's School of Genetics and Microbiology, and first author of a fascinating new review article published in leading international journal Nature Genetics. 

"It's a common misconception that humans evolved suddenly and neatly from one common ancestor, but the more we learn the more we realise interbreeding with different hominins occurred and helped to shape the people we are today.

"Unlike Neanderthal remains, the Denisovan fossil record consists of only that finger bone, a jawbone, teeth, and skull fragments. But by leveraging the surviving Denisovan segments in Modern Human genomes scientists have uncovered evidence of at least three past events whereby genes from distinct Denisovan populations made their way into the genetic signatures of modern humans."
These events show varying degrees of genetic similarity to the Denisovan remains from the Altai region, hinting at a complex relationship among these closely related groups.
In their review, Dr Ongaro and Professor Emilia Huerta-Sanchez highlight evidence that Denisovans lived across a vast territory stretching from Siberia to Southeast Asia and from Oceania to South America. Different groups appear to have been adapted to their own specific environments.

They also detail several Denisovan-derived genes that gave humans survival advantages in different parts of the world.

Dr Ongaro noted: "Among these is a genetic locus that confers a tolerance to hypoxia, or low oxygen conditions, which makes a lot of sense as it is seen in Tibetan populations; multiple genes that confer heightened immunity; and one that impacts lipid metabolism, providing heat when stimulated by cold, which confers an advantage to Inuit populations in the Arctic.

"There are numerous future directions for research that will help us tell a more complete story of how the Denisovans impacted modern day humans, including more detailed genetic analyses in understudied populations, which could reveal currently hidden traces of Denisovan ancestry. Additionally, integrating more genetic data with archaeological information - if we can find more Denisovan fossils - would certainly fill in a few more gaps."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250814090949.htm



	
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



How cats with dementia could help crack the Alzheimer's puzzle | ScienceDaily
Cats with dementia have brain changes similar to those of people with Alzheimer's disease, offering a valuable model for studying the condition in humans, a study says.


						
Scientists discovered a build-up of the toxic protein amyloid-beta in the brains of cats with the condition - one of the defining features of Alzheimer's disease.

The findings offer a clearer picture of how amyloid-beta may lead to age-related brain dysfunction and memory loss in cats, experts say.

Many older cats develop dementia, leading to behavioral changes such as increased vocalization - or meowing - confusion and disrupted sleep - symptoms similar to those seen in people with Alzheimer's disease.

Scientists at the University of Edinburgh examined the brains of 25 cats of different ages after they had passed away, including those with signs of dementia.

Powerful microscopy images revealed a build-up of amyloid-beta within the synapses - connections between brain cells - of older cats and cats with dementia.

Synapses allow the flow of messages between brain cells and are vital to healthy brain function. Their loss strongly predicts reduced memory and thinking abilities in humans with Alzheimer's disease.




The research team also found evidence that astrocytes and microglia - types of support cells in the brain - engulfed or 'ate' the affected synapses. This process, called synaptic pruning, is important during brain development but can contribute to synapse loss in dementia.

Experts say the findings will not only help to understand and manage dementia in cats but, given their similarities, could also contribute to the development of future treatments for people with Alzheimer's disease.

Scientists studying Alzheimer's disease in the past have relied heavily on genetically modified rodent models. Rodents do not naturally develop dementia, and studying cats with dementia has the potential to advance knowledge and help develop treatments for both cats and people, experts say.

The study, funded by Wellcome and the UK Dementia Research Institute, is published in the journal European Journal of Neuroscience. The research team included scientists from the Universities of Edinburgh and California, UK Dementia Research Institute and Scottish Brain Sciences.

Dr Robert McGeachan, study lead from the University of Edinburgh's Royal (Dick) School of Veterinary Studies, said: "Dementia is a devastating disease -- whether it affects humans, cats, or dogs. Our findings highlight the striking similarities between feline dementia and Alzheimer's disease in people. This opens the door to exploring whether promising new treatments for human Alzheimer's disease could also help our aging pets. Because cats naturally develop these brain changes, they may also offer a more accurate model of the disease than traditional laboratory animals, ultimately benefiting both species and their caregivers."

Professor Danielle Gunn-Moore, Personal Chair of Feline Medicine at the Royal (Dick) School of Veterinary Studies, said: "Feline dementia is so distressing for the cat and for its person. It is by undertaking studies like this that we will understand how best to treat them. This will be wonderful for the cats, their owners, people with Alzheimer's and their loved ones. Feline dementia is the perfect natural model for Alzheimer's, everyone benefits."
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The surprising brain chemistry behind instant friendships | ScienceDaily
A new UC Berkeley study shows that the so-called love hormone, oxytocin, is also critical for the formation of friendships.


						
Oxytocin is released in the brain during sex, childbirth, breastfeeding and social interactions and contributes to feelings of attachment, closeness and trust. Never mind that it's also associated with aggression; the hormone is commonly referred to as the "cuddle" or "happy" hormone, and people are encouraged to boost their oxytocin levels for better well-being by touching friends and loved ones, listening to music and exercising.

But recent studies involving the prairie vole have called this love association into question. They've shown that oxytocin, which in the brain acts as a neuromodulator, is not essential for long-term mate bonding, or "social monogamy," or for parenting behavior, though without it, voles take longer to form such bonds.

Scientists focus on prairie voles because, like humans, they form stable and selective relationships. While most studies focus on mate bonds, the Beery lab at UC Berkeley is particularly interested in selective peer relationships, analogous to human friendships. Such studies could shed light on human psychiatric conditions, such as autism and schizophrenia, that interfere with a person's ability to form or maintain social bonds.

"Prairie voles are special because they allow us to get at the neurobiology of friendship and how it's similar to and different from other types of relationships," said Annaliese Beery, a UC Berkeley associate professor of integrative biology and neuroscience and senior author of the study.

Beery and integrative biology graduate student Alexis Black, one of two first authors of the study, found that prairie voles that lack oxytocin receptors take longer than normal voles to form peer relationships. Prairie voles that are close friends typically huddle side by side, groom and even sit on one another.

"Oxytocin seems to be particularly important in the early formation phase of relationships and especially in the selectivity of those relationships: 'I prefer you to this stranger,' for example," Beery said. "The animals that didn't have intact oxytocin signaling took longer to form relationships. And then when we challenged those relationships by making new groups, they lost track of their original partners right away."

The voles, genetically modified in the UC San Francisco laboratory of collaborator and co-author Dr. Devanand Manoli, also lacked the social rewards that normally come from selective attachments -- they didn't work very hard to snuggle up with their friends and were less avoidant of and less aggressive towards strangers.




"In other words, oxytocin is playing a crucial role not so much in how social they are, but more in who they are social with, their selectivity," she said.

Lacking oxytocin receptors also changed the regulation of oxytocin availability and release in the brain, which the group documented using a novel oxytocin nanosensor in collaboration with postdoctoral fellow Natsumi Komatsu and Markita Landry, a UC Berkeley professor of chemical and biomolecular engineering.

"That helped us understand the feedback consequences of lacking this receptor, and how oxytocin signaling was altered in the brain," said Beery.

The study was published Aug. 8 in the journal Current Biology.

What social voles tell us about social humans

Beery has long been interested in social relationships in rodents, focusing primarily on the animals' seldom-studied peer or friendship relationships. While voles are her main focus, she believes studying similar behaviors across multiple species is key to determining what's species-specific versus generalizable across species.




To complement her laboratory research, she has conducted field studies comparing social behavior and oxytocin receptor distribution in the brain within and across species in a group of South American rodents and North American Belding's ground squirrels, which vary in whether or not they live in groups. She also recently began field tests of multiple vole species -- there are about 50 worldwide -- to compare their social behavior.

She suspects that in rodents such as voles, and perhaps in other mammals, the formation of peer relationships may have preceded the evolution of monogamous mating relationships.

"While most rodents prefer to interact with unfamiliar individuals, it turns out that the majority of vole species we've tested in our early trials form peer-partner preferences, which is what we call these selective friendships. So there seems to be this widespread tendency to bond," Beery said. "But only a couple of those species are also monogamous. Someday, I hope to be able to tell you, 'Do selective peer relationships precede the development of monogamy? Is that why monogamy has evolved so many times in this genus?' I think this familiarity preference is deeply rooted."

Beery was a co-author of a 2023 study led by Manoli that threw into question the association of oxytocin with sex and parenting. That study showed that prairie voles unable to respond to oxytocin exhibit the same monogamous mating, attachment and parenting behaviors as regular voles. Those voles had been genetically engineered to have no cellular receptors for oxytocin, and were the same voles used in the current study.

But while oxytocin isn't essential for eventual bond formation, additional studies by the same group published in 2024 showed that these receptor-deficient (or "null mutant") prairie voles took about twice as long as normal voles to establish a relationship with a potential mate.

Interested in how the lack of an oxytocin receptor affects voles' friendship bonds, as opposed to mating bonds, Beery and Black conducted three sets of experiments. In one, they tested how long it took for voles to establish a preference for a partner. Whereas normal voles take about 24 hours of close proximity to form a relationship that makes them choose that partner over a stranger, oxytocin receptor-deficient voles showed no preference in that amount of time, and took up to a week to establish a peer preference.

"Wild-type animals form this incredibly robust preference within one day of co-housing, but the null mutants have no sign of a relationship after 24 hours. After a week, they mostly get there, and the lifetime partners look no different from each other," Beery said. "Our conclusion from that experiment is that oxytocin isn't required to have a relationship, but it's really important in those early phases of a relationship to facilitate it happening quickly and efficiently."

They then put long-term pair-bonded voles in a party-like, mixed-group situation: an enclosure with other voles and many rooms connected by tubes. In such a situation, normal voles would hang out with known friends until they eventually started to socialize with strangers.

"They can all separate, they can all come together, or they can hang out in any combinations that they want," she said. "The wild-type animals keep track of who they know. It's like if I went to a party with a friend, I would stand near that friend for the first part of the party and then I might start to mingle. The voles that lack oxytocin receptors just mixed. It was as if they didn't even have a partner in there with them."

In the third experiment, they tested the strength of both peer and mate bonding by having the voles press levers to get access to either a friend/mate or a stranger.

"Female wild-type voles typically press more to get their partner than to get a stranger, in both peer and mate relationships. The oxytocin receptor deficient mutants also press more to get to their mating partner, but not for peer relationships," Beery said. "That makes sense at some level because we think mate relationships are more rewarding than peer relationships, or at least they depend more on reward-signaling pathways."

Lack of oxytocin signaling thus not only delays the formation of relationships, but also creates deficits in long-term peer relationships.

On the flip side, voles lacking oxytocin receptors were also less aggressive toward strangers and less avoidant of them.

"You can see contributions of oxytocin signaling to both sides of selectivity," Beery said. "On the prosocial side, it's involved in wanting to be with a known friend or peer, while on the antisocial side, it's aiding in rejecting an unfamiliar animal. We've seen effects of oxytocin on both affiliation and aggression in our other studies in prairie voles, and it parallels human findings on a role of oxytocin in in-group/out-group dynamics."

Oxytocin nanosensors

The researchers used a new oxytocin sensor developed in Landry's UC Berkeley lab to determine whether lack of an oxytocin receptor caused increases or decreases in oxytocin release. If oxytocin release increased in these voles, it could potentially interact with a receptor for a similar neuropeptide that is also involved in formation of social relationships, compensating for the absence of oxytocin receptors.

Landry, an associate professor in the departments of chemical and biomolecular engineering, neuroscience, and molecular and cell biology and a co-corresponding author of the paper, created these sensors from carbon nanotubes joined with specific single-stranded DNA sequences selected because they latch onto the oxytocin molecule and fluoresce. Komatsu and Landry found no excess of oxytocin in the voles' brains. In fact, oxytocin was being released in lower amounts from fewer sites in the nucleus accumbens, a key brain region for social reward across species.

Co-authors with Black, Komatsu, Beery, Landry and Manoli are Jiaxuan Zhao, Scarlet Taskey and Nicole Serrano of UC Berkeley, and Ruchira Sharma of UCSF. Beery's work was supported by the National Science Foundation (CAREER award 2239635) and the National Institutes of Health (R01MH132908). Komatsu is now an assistant professor at the University of Illinois.
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Scientists warn ocean could soon reach Rapa Nui's sacred moai | ScienceDaily
Rising sea levels could cause seasonal waves to reach Ahu Tongariki, the iconic ceremonial platform that is part of the Rapa Nui National Park, a UNESCO world heritage site by 2080, according to a study published recently in the Journal of Cultural Heritage by a team of researchers from the University of Hawai'i at Manoa. This coastal flooding also threatens to impact up to 51 cultural assets in the area, including Rapa Nui's world renowned moai statues.


						
"This research reveals a critical threat to the living culture and livelihood of Rapa Nui," said Noah Paoa, lead author of the study and doctoral student in the Department of Earth Sciences in the UH Manoa School of Ocean and Earth Science and Technology (SOEST). "For the community, these sites are an essential part of reaffirming identity and support the revitalization of traditions. Economically, they are the backbone of the island's tourism industry. Failure to address this threat could ultimately endanger the island's UNESCO world heritage site status."

"As we work to understand the impacts of future sea level rise, we provide information that not only enables us to maintain safe, functional spaces and infrastructure, but also to support thriving communities," said Chip Fletcher, co-author of the study and dean of SOEST. "That means we must document threats to culturally significant places and assets, and develop plans to preserve and protect what matters to communities."

Computer simulations reveal vulnerabilities

Paoa and his team built a detailed digital twin of the study site and used advanced computer models to simulate the wave environment along the coastline. They then mapped the projected flooding caused by waves under future sea level rise scenarios. The flood extent was then overlaid on geospatial layers containing the location of cultural assets provided to the team by local partners, which allowed the researchers to identify the cultural assets that will be flooded.

"Unfortunately, from a scientific standpoint, the findings are not surprising," said Paoa. "We know that sea level rise poses a direct threat to coastlines globally. The critical question was not if the site would be impacted, but how soon and how severely. Our work aimed to set potential timelines by which we could expect the impacts to happen. Finding that waves could reach Ahu Tongariki by 2080 provides the specific, urgent data needed to incentivize community discussion and planning for the future."

The challenges facing Rapa Nui mirror those in other coastal areas of the world, including Hawai`i.

"While Hawai`i is invested in protecting coastal infrastructure from sea level rise, the irreplaceable coastal cultural heritage sites in Hawai'i and across the Pacific face the same urgent threat," Paoa added. "Our research in Rapa Nui serves as a vital blueprint, demonstrating how we can use science to forecast risks to sacred places, such as coastal heiau and ancestral burial sites. By developing and applying these methods we hope we can help protect what is precious to the people of Hawai`i -- provided such work is guided by, and deemed appropriate by, the Native Hawaiian community."

Paoa is now using available data on coastal flooding to examine potential sea level rise impacts on cultural assets in Hawai'i. In the future, he and the research team, in collaboration with local partners in Rapa Nui, plan to further investigate potential impacts of sea level rise on the island's coastal cultural assets and examine adaptation and mitigation efforts to safeguard the cultural heritage.
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Global study reveals the surprising habit behind tough decisions | ScienceDaily
An international study surveying people in a dozen countries found that when it comes to making complex decisions, people all over the world tend to reflect on their own, rather than seek advice.


						
Researchers from the University of Waterloo led the new study that surveyed more than 3,500 people from megacities to small Indigenous communities in the Amazon rainforest to learn how they make decisions. This work is the broadest test of decision-style preferences across cultures to date.

The researchers say that by understanding that even in interdependent societies most people prefer to go with the decision made by themselves, irrespective of what others say, can help clarify cross-cultural misunderstandings and realize that we all appear to be juggling similar internal debates.

"Realizing that most of us instinctively 'go it alone' helps explain why we often ignore good counsel, be it for health tips or financial planning, despite mounting evidence that such counsel may help us make wiser decisions," said Dr. Igor Grossmann, professor in the Department of Psychology at Waterloo and first author on the paper. "This knowledge can help us design teamwork better by working with this self-reliant tendency and letting employees reason privately before sharing advice that they might reject."

The study upends the belief that westerners work things out themselves while the rest of the world leans on others. In fact, intuition and self-reflection beat out advice from friends or crowdsourcing in all countries studied. The amount of that preference varied, depending on the level at which a culture values independence or interdependence.

"Our take-home message is that we all look inward first, yet the wisest moves may happen when solo reflections are shared with others," Grossmann said. "What culture does is controls the volume knob, dialing up that inner voice in highly independent societies and softening it somewhat in more interdependent ones."

Nearly 40 authors contributed to this work as part of the Geography of Philosophy Project, which is led by Dr. Edouard Machery, from the University of Pittsburgh.

The study, Decision-making preferences for intuition, deliberation, friends or crowds in independent and interdependent societies, appears in Proceedings of the Royal Society B Biological Sciences.
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The hidden mental health danger in today's high-THC cannabis | ScienceDaily


						
[image: 5 Things to Know About Cannabis and Psychosis]
 Stronger cannabis is driving higher psychosis risks, especially in young, frequent users, making quitting and treatment more important than ever. Credit: Shutterstock

 





						"Cannabis from the 2000s is not the same as in 2025," said coauthor Dr. Nicholas Fabiano, MD, resident and researcher with the Department of Psychiatry, University of Ottawa, Ottawa, Ontario. "THC content has increased by 5 times. This is likely a significant driver in the increasing link between cannabis use and schizophrenia."


						the last 20 years in Canada from about 4% to 20% in most legal dried cannabis.    
	High-potency and regular cannabis use is linked to increased risk of psychosis -- The risk of psychosis is increased in people using high-potency THC (more than 10% THC), people using it frequently, and those who are younger and male. A history of mental disorders (depression, anxiety, etc.) also appears to increase the risk.
    	Cannabis-induced psychosis and cannabis use disorder increase the risk of schizophrenia -- A recent study of 9.8 million people in Ontario found a 14.3-fold higher risk of developing a schizophrenia-spectrum disorder in people visiting the emergency department for cannabis use and a 241.6-fold higher risk from visits for cannabis-induced psychosis.
    	Treatment requires stopping cannabis and taking medication -- Continued use of cannabis after a first episode of cannabis-induced psychosis is linked to greater risk of returning symptoms. Antipsychotic medication can help people with severe and prolonged symptoms.
    	Behavioral options may help with cannabis cessation -- Motivational interviewing or cognitive behavioral therapy by a physician or psychologist can help build skills to resist cravings and follow treatment recommendations.
"Cannabis from the 2000s is not the same as in 2025," said coauthor Dr. Nicholas Fabiano, MD, resident and researcher with the Department of Psychiatry, University of Ottawa, Ottawa, Ontario. "THC content has increased by 5 times. This is likely a significant driver in the increasing link between cannabis use and schizophrenia."
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Scientists discover the pancake secret that makes vegan eggs irresistible | ScienceDaily
As the demand for plant-based meat and dairy options grows, vegan burgers, nuggets, and beverages have been in the spotlight for sustainable protein alternatives. But unlike their meatless burger counterparts, plant-based eggs haven't received the same attention from researchers -- until now.


						
Enter Da Eun Kim, a doctoral student at the University of Illinois Urbana-Champaign, and Brenna Ellison, a professor at Purdue University. Together, they set out to answer a deceptively simple question: What makes someone willing to purchase a vegan egg?

Their new study is one of the first to examine this question. Using an experimental method known as a vignette design, researchers tested how factors such as price, product type, and setting influence people's behavior.

"We wanted to measure the consumer's perception about plant-based eggs," said Kim, who is a graduate student in the Department of Agricultural and Consumer Economics, part of the College of Agricultural, Consumer and Environmental Sciences at Illinois. "A vignette experiment allowed us to create hypothetical scenarios and isolate what consumers really think."

Instead of directly asking people if they would purchase a plant-based egg, the vignette method asked participants to imagine they were about to eat breakfast. This meal would take place either at home or in a restaurant, and consumers had a choice between scrambled eggs or pancakes made with plant-based eggs.

The results were both surprising and informative.

"We expected the setting to be more important, as we thought the novelty of the plant-based egg product would lead people to want to eat it in a restaurant where chefs know how to prepare the product in a way that tastes good," Ellison said. "Surprisingly, the location of where you were eating, whether it be at a restaurant versus at home, didn't have as much of an effect as we imagined."

Additionally, consumers were more likely to purchase plant-based eggs when they were mixed into something familiar, like pancakes, instead of served on their own.




The team also asked participants to rate how plant-based eggs would compare to traditional ones. Unsurprisingly, expected taste and appearance still favor the classic egg. But the plant-based version came out on top for environmental impact and animal welfare. This reflects a broader trend in food science, where ethical motivations are beginning to influence consumer choices.

Does this mean every consumer will want to purchase plant-based eggs? "Probably not," Ellison said. "However, we did find that consumers who had previous experience trying plant-based eggs were more likely to purchase them compared to people without that experience. This suggests that consumers had a positive experience with the product previously."

While familiarity with plant-based eggs is helpful, familiarity with the end product, such as pancakes, may also be key. "Introducing them as an ingredient, especially in a product that consumers are comfortable with, is a way to get people over any 'mental hurdles' associated with trying plant-based eggs," Ellison said.

These results offer a clear message for the industry: give people an easy, tasty, and recognizable way to try something new.

"There are still sensory barriers," Kim said. "I've tried the liquid version that comes in a bottle, like egg whites. The taste was different, but I was surprised the texture was very similar to traditional eggs."

That firsthand experience echoes the study's findings; while taste and texture still matter, many consumers just need a nudge to take the first bite. And the best way to do that may be through a subtle swap in a familiar dish.

While plant-based eggs might not be ready to replace the classic scramble at every breakfast table, they are finding their niche. Science shows that people may not be ready to eat them plain -- but mix them in, make it easy, and meet consumers where they are.
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Why AI emails can quietly destroy trust at work | ScienceDaily
With over 75% of professionals using AI in their daily work, writing and editing messages with tools like ChatGPT, Gemini, Copilot or Claude has become a commonplace practice. While generative AI tools are seen to make writing easier, are they effective for communicating between managers and employees?


						
A new study of 1,100 professionals reveals a critical paradox in workplace communications: AI tools can make managers' emails more professional, but regular use can undermine trust between them and their employees.

"We see a tension between perceptions of message quality and perceptions of the sender," said Anthony Coman, Ph.D., a researcher at the University of Florida's Warrington College of Business and study co-author. "Despite positive impressions of professionalism in AI-assisted writing, managers who use AI for routine communication tasks put their trustworthiness at risk when using medium- to high-levels of AI assistance."

In the study published in the International Journal of Business Communication, Coman and his co-author, Peter Cardon, Ph.D., of the University of Southern California, surveyed professionals about how they viewed emails that they were told were written with low, medium and high AI assistance. Survey participants were asked to evaluate different AI-written versions of a congratulatory message on both their perception of the message content and their perception of the sender.

While AI-assisted writing was generally seen as efficient, effective, and professional, Coman and Cardon found a "perception gap" in messages that were written by managers versus those written by employees.

"When people evaluate their own use of AI, they tend to rate their use similarly across low, medium and high levels of assistance," Coman explained. "However, when rating other's use, magnitude becomes important. Overall, professionals view their own AI use leniently, yet they are more skeptical of the same levels of assistance when used by supervisors."

While low levels of AI help, like grammar or editing, were generally acceptable, higher levels of assistance triggered negative perceptions. The perception gap is especially significant when employees perceive higher levels of AI writing, bringing into question the authorship, integrity, caring and competency of their manager.




The impact on trust was substantial: Only 40% to 52% of employees viewed supervisors as sincere when they used high levels of AI, compared to 83% for low-assistance messages. Similarly, while 95% found low-AI supervisor messages professional, this dropped to 69-73% when supervisors relied heavily on AI tools.

The findings reveal employees can often detect AI-generated content and interpret its use as laziness or lack of caring. When supervisors rely heavily on AI for messages like team congratulations or motivational communications, employees perceive them as less sincere and question their leadership abilities.

"In some cases, AI-assisted writing can undermine perceptions of traits linked to a supervisor's trustworthiness," Coman noted, specifically citing impacts on perceived ability and integrity, both key components of cognitive-based trust.

The study suggests managers should carefully consider message type, level of AI assistance and relational context before using AI in their writing. While AI may be appropriate and professionally received for informational or routine communications, like meeting reminders or factual announcements, relationship-oriented messages requiring empathy, praise, congratulations, motivation or personal feedback are better handled with minimal technological intervention.
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      Strange &amp; Offbeat News

      Quirky stories from all of ScienceDaily's health, technology, environment, and society sections.


      
        Mysterious Denisovan interbreeding shaped the humans we are today
        Denisovans, a mysterious human relative, left behind far more than a handful of fossils--they left genetic fingerprints in modern humans across the globe. Multiple interbreeding events with distinct Denisovan populations helped shape traits like high-altitude survival in Tibetans, cold-weather adaptation in Inuits, and enhanced immunity. Their influence spanned from Siberia to South America, and scientists are now uncovering how these genetic gifts transformed human evolution, even with such limit...

      

      
        Bizarre ancient creatures unearthed in the Grand Canyon
        A groundbreaking fossil discovery in the Grand Canyon has unveiled exquisitely preserved soft-bodied animals from the Cambrian period, offering an unprecedented glimpse into early life more than 500 million years ago. Researchers uncovered molluscs, crustaceans, and exotic worms with remarkable feeding adaptations, preserved in a nutrient-rich "Goldilocks zone" that fueled evolutionary experimentation. The find not only reveals the complexity of Cambrian ecosystems but also draws intriguing paral...

      

      
        Ancient predators and giant amphibians found in African fossil treasure trove
        Over 15 years of fossil excavations in Tanzania and Zambia have revealed a vivid portrait of life before Earth s most devastating mass extinction 252 million years ago. Led by the University of Washington and the Field Museum, scientists uncovered saber-toothed predators, burrowing herbivores, and giant amphibians, offering rare insight into southern Pangea s ecosystems just before the Great Dying.

      

      
        How cats with dementia could help crack the Alzheimer's puzzle
        Cats can naturally develop dementia with brain changes strikingly similar to Alzheimer's disease in humans, including toxic amyloid-beta buildup and loss of synapses. A new study shows these similarities could make cats valuable natural models for research, potentially leading to treatments that benefit both species. The research also revealed that brain support cells may contribute to synapse loss, and findings could help owners recognize and manage dementia symptoms in aging pets.

      

      
        The surprising brain chemistry behind instant friendships
        UC Berkeley scientists found oxytocin is key for quickly forming strong friendships, but less critical for mate bonds. In prairie voles, a lack of oxytocin receptors delayed bonding and reduced partner selectivity, changing how the brain releases oxytocin and affecting social behavior.

      

      
        Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse
        A groundbreaking quantum device small enough to fit in your hand could one day answer one of the biggest questions in science -- whether the multiverse is real. This tiny chip can generate extreme electromagnetic fields once only possible in massive, miles-long particle colliders. Beyond probing the fabric of reality, it could lead to powerful gamma ray lasers capable of destroying cancer cells at the atomic level, offering a glimpse into a future where the deepest mysteries of the universe and li...

      

      
        What if dark matter came from a mirror universe?
        UC Santa Cruz physicist Stefano Profumo has put forward two imaginative but scientifically grounded theories that may help solve one of the biggest mysteries in physics: the origin of dark matter. In one, a hidden "mirror" universe with its own particles and forces could have created dense black hole-like objects in the early cosmos, making up all the dark matter we see today. The other theory suggests that dark matter might have been generated by quantum radiation at the universe's edge during a...

      

      
        Scientists warn ocean could soon reach Rapa Nui's sacred moai
        Advanced computer modeling suggests that by 2080, waves driven by sea level rise could flood Ahu Tongariki and up to 51 cultural treasures on Rapa Nui. The findings emphasize the urgent need for protective measures to preserve the island's identity, traditions, and tourism economy.

      

      
        Scientists turn grapevine waste into clear, strong films that vanish in days
        Amid growing concerns over plastic waste and microplastics, researchers are turning agricultural leftovers into biodegradable packaging. Using cellulose extracted from unlikely sources, including grapevine canes, they have created strong, transparent films that break down in just 17 days without leaving harmful residue.

      

      
        Cutting sugar won't curb your sweet tooth, scientists say
        A six-month randomized trial challenges the idea that eating more sweet foods increases a person's preference for sweetness. Participants on diets with high, low, or mixed sweetness levels showed no changes in their sweet taste preferences, energy intake, body weight, or health markers. The study's rigorous design suggests sweetness alone isn't to blame for overeating, and even after the intervention, participants naturally returned to their baseline sweet intake.

      

      
        Scientists discover brain layers that get stronger with age
        Researchers have discovered that parts of the human brain age more slowly than previously thought--particularly in the region that processes touch. By using ultra-high-resolution brain scans, they found that while some layers of the cerebral cortex thin with age, others remain stable or even grow thicker, suggesting remarkable adaptability. This layered resilience could explain why certain skills endure into old age, while others fade, and even reveals built-in compensatory mechanisms that help pr...

      

      
        Why AI emails can quietly destroy trust at work
        AI is now a routine part of workplace communication, with most professionals using tools like ChatGPT and Gemini. A study of over 1,000 professionals shows that while AI makes managers' messages more polished, heavy reliance can damage trust. Employees tend to accept low-level AI help, such as grammar fixes, but become skeptical when supervisors use AI extensively, especially for personal or motivational messages. This "perception gap" can lead employees to question a manager's sincerity, integri...

      

      
        The parasite that turns off your body's pain alarm and sneaks in
        Scientists have discovered a parasite that can sneak into your skin without you feeling a thing. The worm, Schistosoma mansoni, has evolved a way to switch off the body's pain and itch signals, letting it invade undetected. By blocking certain nerve pathways, it avoids triggering the immune system's alarms. This stealth tactic not only helps the worm survive, but could inspire new kinds of pain treatments and even preventative creams to protect people from infection.

      

      
        What scientists discovered about french fries and diabetes
        French fries may be more than just a guilty pleasure--they could raise your risk of type 2 diabetes by 20% if eaten three times a week, while the same amount of boiled, baked, or mashed potatoes doesn't appear to have the same effect.

      

      
        From lead to gold in a flash at the Large Hadron Collider
        At the Large Hadron Collider, scientists from the University of Kansas achieved a fleeting form of modern-day alchemy -- turning lead into gold for just a fraction of a second. Using ultra-peripheral collisions, where ions nearly miss but interact through powerful photon exchanges, they managed to knock protons out of nuclei, creating new, short-lived elements. This breakthrough not only grabbed global attention but could help design safer, more advanced particle accelerators of the future.

      

      
        This tiny spacecraft could race to a black hole and rewrite physics
        A visionary plan proposes sending a paperclip-sized spacecraft, powered by Earth-based lasers, to a nearby black hole within a century. Led by astrophysicist Cosimo Bambi, the mission would test the limits of general relativity and explore the mysteries of event horizons. While current technology can t yet achieve it, advancements in nanocraft design, laser propulsion, and black hole detection could make the journey possible within decades, potentially rewriting the laws of physics as we know the...

      

      
        Can a diet really ease lipoedema? Sunniva's journey to pain relief and weight loss
        Sunniva Kwapeng struggled with lipoedema, a painful condition causing disproportionate fat accumulation, until finally being diagnosed in her 40s. An NTNU study found that a low-carb diet helped alleviate pain and resulted in more weight loss than a low-fat diet. Though compression garments provided relief, the overall treatment options for this poorly understood condition remain scarce.

      

      
        Stunning "wonder reptile" discovery rewrites the origins of feathers
        The newly described Mirasaura grauvogeli from the Middle Triassic had a striking feather-like crest, hinting that complex skin appendages arose far earlier than previously believed. Its bird-like skull, tree-climbing adaptations, and pigment structures linked to feathers deepen the mystery of reptile evolution.

      

      
        The nuclear clock that could finally unmask dark matter
        Physicists are exploring thorium-229's unique properties to create a nuclear clock so precise it could detect the faintest hints of dark matter. Recent measurement advances may allow scientists to spot tiny shifts in the element's resonance spectrum, potentially revealing the nature of this mysterious substance.

      

      
        Scientists find brain cell switch that could reverse obesity's effects
        High-fat diets and obesity reshape astrocytes--star-shaped brain cells in the striatum that help regulate pleasure from eating. French researchers discovered that tweaking these cells in mice not only impacts metabolism but can also restore cognitive abilities impaired by obesity, such as relearning tasks. This breakthrough highlights astrocytes as powerful players in brain function and energy control, opening fresh possibilities for targeted obesity treatments.

      

      
        Scientists discover amino acid switch that turns fat into a calorie-burning furnace
        Cutting calories doesn't just slim you down--it also reduces cysteine, an amino acid that flips fat cells from storage mode to fat-burning mode. Researchers found that lowering cysteine sparks the conversion of white fat into heat-producing brown fat, boosting metabolism and promoting weight loss in both humans and animal models.

      

      
        Nature's anti-aging hack? Jewel wasp larvae slow their biological clock
        Scientists discovered that jewel wasp larvae that undergo a developmental "pause" live longer and age more slowly at the molecular level by nearly 30%. This slowdown is tied to conserved biological pathways, hinting at possible applications for human aging.

      

      
        Life without sunlight? Earthquake fractures fuel deep underground microbes
        Chinese scientists uncovered a powerful energy source for deep Earth microbes: hydrogen and oxidants generated by rock fracturing during earthquakes. The process may also suggest how life could exist on other planets without sunlight.
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Mysterious Denisovan interbreeding shaped the humans we are today | ScienceDaily
Researchers think that members of the most recently identified "hominin" group (the Denisovans) mixed with early modern humans and passed along parts of their DNA. Evidence points to several separate interbreeding events, each leaving a genetic imprint that influenced the course of human history.


						
In 2010, scientists released the first draft of the Neanderthal genome. Comparing it with modern human DNA confirmed that Neanderthals and humans had interbred. Only months later, genetic analysis of a finger bone found in Denisova Cave in the Altai Mountains of Siberia revealed it came from a previously unknown hominin group. This group, now known as the Denisovans, also interbred with modern humans.

"This was one of the most exciting discoveries in human evolution in the last decade," said Dr Linda Ongaro, Postdoctoral Research in Trinity College Dublin's School of Genetics and Microbiology, and first author of a fascinating new review article published in leading international journal Nature Genetics. 

"It's a common misconception that humans evolved suddenly and neatly from one common ancestor, but the more we learn the more we realise interbreeding with different hominins occurred and helped to shape the people we are today.

"Unlike Neanderthal remains, the Denisovan fossil record consists of only that finger bone, a jawbone, teeth, and skull fragments. But by leveraging the surviving Denisovan segments in Modern Human genomes scientists have uncovered evidence of at least three past events whereby genes from distinct Denisovan populations made their way into the genetic signatures of modern humans."
These events show varying degrees of genetic similarity to the Denisovan remains from the Altai region, hinting at a complex relationship among these closely related groups.
In their review, Dr Ongaro and Professor Emilia Huerta-Sanchez highlight evidence that Denisovans lived across a vast territory stretching from Siberia to Southeast Asia and from Oceania to South America. Different groups appear to have been adapted to their own specific environments.

They also detail several Denisovan-derived genes that gave humans survival advantages in different parts of the world.

Dr Ongaro noted: "Among these is a genetic locus that confers a tolerance to hypoxia, or low oxygen conditions, which makes a lot of sense as it is seen in Tibetan populations; multiple genes that confer heightened immunity; and one that impacts lipid metabolism, providing heat when stimulated by cold, which confers an advantage to Inuit populations in the Arctic.

"There are numerous future directions for research that will help us tell a more complete story of how the Denisovans impacted modern day humans, including more detailed genetic analyses in understudied populations, which could reveal currently hidden traces of Denisovan ancestry. Additionally, integrating more genetic data with archaeological information - if we can find more Denisovan fossils - would certainly fill in a few more gaps."
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Bizarre ancient creatures unearthed in the Grand Canyon | ScienceDaily
A treasure trove of exceptionally preserved early animals from more than half a billion years ago has been discovered in the Grand Canyon, one of the natural world's most iconic sites.


						
The rich fossil discovery - the first such find in the Grand Canyon - includes tiny rock-scraping molluscs, filter-feeding crustaceans, spiky-toothed worms, and even fragments of the food they likely ate.

By dissolving the rocks these animals were fossilized in and examining them under high-powered microscopes, researchers led by the University of Cambridge were able to get a highly detailed picture of a unique period in the evolution of life on Earth.

The fossilized animals date from between 507 and 502 million years ago, during a period of rapid evolutionary development known as the Cambrian explosion, when most major animal groups first appear in the fossil record.

In some areas during this period, nutrient-rich waters powered an evolutionary arms race, with animals evolving a wide variety of exotic adaptations for food, movement or reproduction.

Most animal fossils from the Cambrian are of hard-shelled creatures, but in a handful of locations around the world, such as Canada's Burgess Shale formation and China's Maotianshan Shales, conditions are such that softer body parts could be preserved before they decayed.

So far, however, fossils of non-skeletonized Cambrian animals had been known mostly from oxygen and resource-poor environments, unlikely to kickstart the most complex innovations that shaped early animal evolution.




Now, the Grand Canyon has revealed the first soft-bodied, or non-mineralized, Cambrian fossils from an evolutionary 'Goldilocks zone' that would have provided rich resources for the evolution of early animals to accelerate. The results are reported in the journal Science Advances.

"These rare fossils give us a fuller picture of what life was like during the Cambrian period," said first author Giovanni Mussini, a PhD student in Cambridge's Department of Earth Sciences. "By combining these fossils with traces of their burrowing, walking, and feeding - which are found all over the Grand Canyon - we're able to piece together at an entire ancient ecosystem."

Mussini and colleagues from the US located the fossils during a 2023 expedition along the Colorado River, which began carving the Grand Canyon in what is now Arizona between five and six million years ago.

"Surprisingly, we haven't had much of a Cambrian fossil record of this kind from the Grand Canyon before - there have been finds of things like trilobites and biomineralized fragments, but not much in the way of soft-bodied creatures," said Mussini. "But the geology of the Grand Canyon, which contains lots of fine-grained and easily split mud rocks, suggested to us that it might be just the sort of place where we might be able to find some of these fossils."

The researchers collected several samples of rock and returned them to Cambridge. The fist-sized rocks were first dissolved in a solution of hydrofluoric acid, and the sediment was passed through multiple sieves, releasing thousands of tiny fossils within. None of the animals were preserved in their entirety, but many recognizable structures helped the researchers identify which groups the animals belonged to.

Further examination of the fossils revealed some of the most complex ways animals were evolving during the Cambrian to capture and eat their food. "These were cutting-edge 'technologies' for their time, integrating multiple anatomical parts into high-powered feeding systems," said Mussini.




Many of these fossils are of crustaceans, likely belonging to the group that includes brine shrimp, recognizable by their molar teeth. These tiny creatures had hair-like extensions on triangular grooves around their mouths, and used their hairy limbs to sweep up passing food particles like a conveyer belt. Tiny grooves on their teeth could then grind up their food. The detail on the fossils is such that several plankton-like particles can be seen near the crustaceans' mouths.

Other modern-looking animals from the Cambrian of the Grand Canyon include slug-like molluscs. These animals already had belts or chains of teeth not dissimilar to modern garden snails, which likely helped them scrape algae or bacteria from rocks.

The most unusual creature identified by the researchers is a new species of priapulids, also known as penis or cactus worms, which were widespread during the Cambrian but are nearly extinct today. The Grand Canyon priapulid had hundreds of complex branching teeth, which helped it sweep food particles into its extensible mouth. Due to the size of the fossil and its exotic rows of teeth, the researchers named this new animal Kraytdraco spectatus, after the krayt dragon, a fictional creature from the Star Wars universe.

"We can see from these fossils that Cambrian animals had wide variety of feeding styles used to process their food, some which have modern counterparts, and some that are more exotic," said Mussini.

During the Cambrian, the Grand Canyon was much closer to the equator than it is today, and conditions were perfect for supporting a wide range of life. The depth of the oxygen-rich water, neither too deep or too shallow, allowed a balance between maximizing nutrients or oxygen and reducing wave damage and exposure to UV radiation from the Sun.

This optimum environment made it a great place for evolutionary experimentation. Since food was abundant, animals could afford to take more evolutionary risks to stay ahead of the competition, accelerating the overall pace of evolution and driving the assembly of ecological innovations that still shape the modern biosphere.

"Animals needed to keep ahead of the competition through complex, costly innovations, but the environment allowed them to do that," said Mussini. "In a more resource-starved environment, animals can't afford to make that sort of physiological investment. It's got certain parallels with economics: invest and take risks in times of abundance; save and be conservative in times of scarcity. There's a lot we can learn from tiny animals burrowing in the sea floor 500 million years ago."

The research was supported in part by the US National Science Foundation and the UK Natural and Environment Research Council (NERC), part of UK Research and Innovation (UKRI). Giovanni Mussini is a Bye-Fellow of Magdalene College, Cambridge.
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Ancient predators and giant amphibians found in African fossil treasure trove | ScienceDaily
An international team of paleontologists has spent more than 15 years excavating and studying fossils from Africa to expand our understanding of the Permian, a period of Earth's history that began 299 million years ago and ended 252 million years ago with our planet's largest and most devastating mass extinction. Led by researchers at the University of Washington and the Field Museum of Natural History, the team is identifying the animals that thrived in southern Pangea -- the planet's single supercontinent at the time -- just before the so-called "Great Dying" wiped out about 70% of terrestrial species, and an even larger fraction of marine ones.


						
"This mass extinction was nothing short of a cataclysm for life on Earth, and changed the course of evolution," said Christian Sidor, a UW professor of biology and curator of vertebrate paleontology at the UW Burke Museum of Natural History & Culture. "But we lack a comprehensive view of which species survived, which didn't, and why. The fossils we have collected in Tanzania and Zambia will give us a more global perspective on this unprecedented period in our planet's natural history."

Sidor and Kenneth Angielczyk, curator of paleomammalogy at the Field Museum, are co-editors of a 14-article series published Aug. 7 in the Journal of Vertebrate Paleontology featuring the team's recent discoveries about the myriad of animals that made Permian Africa their home. These include saber-toothed predators, burrowing foragers and a large, salamander-like creature.

All these finds were excavated in three basins across southern Africa: the Ruhuhu Basin in southern Tanzania, the Luangwa Basin in eastern Zambia and the Mid-Zambezi Basin in southern Zambia. Most were discovered by team members on multiple, month-long excavation trips to the region over the past 17 years. Others were analyses of specimens dug up decades prior that had been stored in museum collections.

"These parts of Zambia and Tanzania contain absolutely beautiful fossils from the Permian," said Sidor. "They are giving us an unprecedented view of life on land leading up to the mass extinction."

Starting in 2007, Sidor and his team, including UW students and postdoctoral researchers, made five trips to the Ruhuhu Basin and four to the Mid-Zambezi and Luangwa basins, all in cooperation with the Tanzanian and Zambian governments. The researchers trekked between field sites miles apart to collect fossils. They stayed in villages or camped in the open -- once waking during the night to the ground-quaking stomps of a nearby elephant herd. All fossils collected by the team will be returned to Tanzania and Zambia after researchers have completed their analyses.

The Permian is the endpoint of what paleontologists call the Paleozoic Era. During this time, animal life -- which evolved first in Earth's oceans -- began to colonize land and complex terrestrial ecosystems developed. By the Permian, a diverse array of amphibian and reptile-like creatures roamed environments ranging from early forests to arid valleys. The end-Permian mass extinction -- whose precise cause scientists are still debating -- obliterated many of these ecosystems and ushered in the Mesozoic Era, which saw the evolution of dinosaurs, as well as the first birds, flowering plants and mammals.




For decades, scientists' best understanding of the Permian, the Great Dying and the start of the Mesozoic came from the Karoo Basin in South Africa, which contains a near-complete fossil record of periods before and after the mass extinction. But beginning in the 1930s, paleontologists realized that basins in Tanzania and Zambia contain fossil records of this time range that are almost as pristine as the Karoo's. The excavation trips by Sidor, Angielczyk and their colleagues represent the largest analysis to date of the region's fossil record from before and after the Great Dying. In 2018, they published a comprehensive analysis of the post-Permian animals of the Ruhuhu and Luangwa basins. These new papers look further back into the Permian.

"The number of specimens we've found in Zambia and Tanzania is so high and their condition is so exquisite that we can make species-level comparisons to what paleontologists have found in South Africa," said Sidor. "I know of no better place on Earth for getting sufficient detail of this time period to make such detailed conclusions and comparisons."

The team's papers describe a number of new species of dicynodonts. These small, burrowing, reptile-like herbivores first evolved in the mid-Permian. By the time of the mass extinction, dicynodonts -- many of whom sported a beak-like snout with two small tusks that likely aided burrowing -- were the dominant plant-eaters on land. The team's findings also include several new species of large, saber-toothed predators called gorgonopsians, as well as a new species of temnospondyl, a large salamander-like amphibian.

"We can now compare two different geographic regions of Pangea and see what was going on both before and after the end-Permian mass extinction," said Sidor. "We can really start to ask questions about who survived and who didn't."

In addition to the UW and the Field Museum, the team includes scientists from the University of Chicago, Loyola University Chicago, Idaho State University, the National Museum of Natural History in Paris, Carleton University, the University of Southern California, the University of the Witwatersrand in South Africa, the Iziko South African Museum, Southern Methodist University, the North Carolina Museum of Natural Sciences, the Museum for Natural History in Berlin, the U.S. Geological Survey, the University of Oklahoma, the National Heritage Conservation Commission in Lusaka, Virginia Tech, and the Chipembele Wildlife Education Center in Mfume, Zambia. Seven of these scientists are former UW postdoctoral researchers, doctoral students or undergraduate students. The research was funded by the U.S. National Science Foundation and the National Geographic Society.
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How cats with dementia could help crack the Alzheimer's puzzle | ScienceDaily
Cats with dementia have brain changes similar to those of people with Alzheimer's disease, offering a valuable model for studying the condition in humans, a study says.


						
Scientists discovered a build-up of the toxic protein amyloid-beta in the brains of cats with the condition - one of the defining features of Alzheimer's disease.

The findings offer a clearer picture of how amyloid-beta may lead to age-related brain dysfunction and memory loss in cats, experts say.

Many older cats develop dementia, leading to behavioral changes such as increased vocalization - or meowing - confusion and disrupted sleep - symptoms similar to those seen in people with Alzheimer's disease.

Scientists at the University of Edinburgh examined the brains of 25 cats of different ages after they had passed away, including those with signs of dementia.

Powerful microscopy images revealed a build-up of amyloid-beta within the synapses - connections between brain cells - of older cats and cats with dementia.

Synapses allow the flow of messages between brain cells and are vital to healthy brain function. Their loss strongly predicts reduced memory and thinking abilities in humans with Alzheimer's disease.




The research team also found evidence that astrocytes and microglia - types of support cells in the brain - engulfed or 'ate' the affected synapses. This process, called synaptic pruning, is important during brain development but can contribute to synapse loss in dementia.

Experts say the findings will not only help to understand and manage dementia in cats but, given their similarities, could also contribute to the development of future treatments for people with Alzheimer's disease.

Scientists studying Alzheimer's disease in the past have relied heavily on genetically modified rodent models. Rodents do not naturally develop dementia, and studying cats with dementia has the potential to advance knowledge and help develop treatments for both cats and people, experts say.

The study, funded by Wellcome and the UK Dementia Research Institute, is published in the journal European Journal of Neuroscience. The research team included scientists from the Universities of Edinburgh and California, UK Dementia Research Institute and Scottish Brain Sciences.

Dr Robert McGeachan, study lead from the University of Edinburgh's Royal (Dick) School of Veterinary Studies, said: "Dementia is a devastating disease -- whether it affects humans, cats, or dogs. Our findings highlight the striking similarities between feline dementia and Alzheimer's disease in people. This opens the door to exploring whether promising new treatments for human Alzheimer's disease could also help our aging pets. Because cats naturally develop these brain changes, they may also offer a more accurate model of the disease than traditional laboratory animals, ultimately benefiting both species and their caregivers."

Professor Danielle Gunn-Moore, Personal Chair of Feline Medicine at the Royal (Dick) School of Veterinary Studies, said: "Feline dementia is so distressing for the cat and for its person. It is by undertaking studies like this that we will understand how best to treat them. This will be wonderful for the cats, their owners, people with Alzheimer's and their loved ones. Feline dementia is the perfect natural model for Alzheimer's, everyone benefits."
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The surprising brain chemistry behind instant friendships | ScienceDaily
A new UC Berkeley study shows that the so-called love hormone, oxytocin, is also critical for the formation of friendships.


						
Oxytocin is released in the brain during sex, childbirth, breastfeeding and social interactions and contributes to feelings of attachment, closeness and trust. Never mind that it's also associated with aggression; the hormone is commonly referred to as the "cuddle" or "happy" hormone, and people are encouraged to boost their oxytocin levels for better well-being by touching friends and loved ones, listening to music and exercising.

But recent studies involving the prairie vole have called this love association into question. They've shown that oxytocin, which in the brain acts as a neuromodulator, is not essential for long-term mate bonding, or "social monogamy," or for parenting behavior, though without it, voles take longer to form such bonds.

Scientists focus on prairie voles because, like humans, they form stable and selective relationships. While most studies focus on mate bonds, the Beery lab at UC Berkeley is particularly interested in selective peer relationships, analogous to human friendships. Such studies could shed light on human psychiatric conditions, such as autism and schizophrenia, that interfere with a person's ability to form or maintain social bonds.

"Prairie voles are special because they allow us to get at the neurobiology of friendship and how it's similar to and different from other types of relationships," said Annaliese Beery, a UC Berkeley associate professor of integrative biology and neuroscience and senior author of the study.

Beery and integrative biology graduate student Alexis Black, one of two first authors of the study, found that prairie voles that lack oxytocin receptors take longer than normal voles to form peer relationships. Prairie voles that are close friends typically huddle side by side, groom and even sit on one another.

"Oxytocin seems to be particularly important in the early formation phase of relationships and especially in the selectivity of those relationships: 'I prefer you to this stranger,' for example," Beery said. "The animals that didn't have intact oxytocin signaling took longer to form relationships. And then when we challenged those relationships by making new groups, they lost track of their original partners right away."

The voles, genetically modified in the UC San Francisco laboratory of collaborator and co-author Dr. Devanand Manoli, also lacked the social rewards that normally come from selective attachments -- they didn't work very hard to snuggle up with their friends and were less avoidant of and less aggressive towards strangers.




"In other words, oxytocin is playing a crucial role not so much in how social they are, but more in who they are social with, their selectivity," she said.

Lacking oxytocin receptors also changed the regulation of oxytocin availability and release in the brain, which the group documented using a novel oxytocin nanosensor in collaboration with postdoctoral fellow Natsumi Komatsu and Markita Landry, a UC Berkeley professor of chemical and biomolecular engineering.

"That helped us understand the feedback consequences of lacking this receptor, and how oxytocin signaling was altered in the brain," said Beery.

The study was published Aug. 8 in the journal Current Biology.

What social voles tell us about social humans

Beery has long been interested in social relationships in rodents, focusing primarily on the animals' seldom-studied peer or friendship relationships. While voles are her main focus, she believes studying similar behaviors across multiple species is key to determining what's species-specific versus generalizable across species.




To complement her laboratory research, she has conducted field studies comparing social behavior and oxytocin receptor distribution in the brain within and across species in a group of South American rodents and North American Belding's ground squirrels, which vary in whether or not they live in groups. She also recently began field tests of multiple vole species -- there are about 50 worldwide -- to compare their social behavior.

She suspects that in rodents such as voles, and perhaps in other mammals, the formation of peer relationships may have preceded the evolution of monogamous mating relationships.

"While most rodents prefer to interact with unfamiliar individuals, it turns out that the majority of vole species we've tested in our early trials form peer-partner preferences, which is what we call these selective friendships. So there seems to be this widespread tendency to bond," Beery said. "But only a couple of those species are also monogamous. Someday, I hope to be able to tell you, 'Do selective peer relationships precede the development of monogamy? Is that why monogamy has evolved so many times in this genus?' I think this familiarity preference is deeply rooted."

Beery was a co-author of a 2023 study led by Manoli that threw into question the association of oxytocin with sex and parenting. That study showed that prairie voles unable to respond to oxytocin exhibit the same monogamous mating, attachment and parenting behaviors as regular voles. Those voles had been genetically engineered to have no cellular receptors for oxytocin, and were the same voles used in the current study.

But while oxytocin isn't essential for eventual bond formation, additional studies by the same group published in 2024 showed that these receptor-deficient (or "null mutant") prairie voles took about twice as long as normal voles to establish a relationship with a potential mate.

Interested in how the lack of an oxytocin receptor affects voles' friendship bonds, as opposed to mating bonds, Beery and Black conducted three sets of experiments. In one, they tested how long it took for voles to establish a preference for a partner. Whereas normal voles take about 24 hours of close proximity to form a relationship that makes them choose that partner over a stranger, oxytocin receptor-deficient voles showed no preference in that amount of time, and took up to a week to establish a peer preference.

"Wild-type animals form this incredibly robust preference within one day of co-housing, but the null mutants have no sign of a relationship after 24 hours. After a week, they mostly get there, and the lifetime partners look no different from each other," Beery said. "Our conclusion from that experiment is that oxytocin isn't required to have a relationship, but it's really important in those early phases of a relationship to facilitate it happening quickly and efficiently."

They then put long-term pair-bonded voles in a party-like, mixed-group situation: an enclosure with other voles and many rooms connected by tubes. In such a situation, normal voles would hang out with known friends until they eventually started to socialize with strangers.

"They can all separate, they can all come together, or they can hang out in any combinations that they want," she said. "The wild-type animals keep track of who they know. It's like if I went to a party with a friend, I would stand near that friend for the first part of the party and then I might start to mingle. The voles that lack oxytocin receptors just mixed. It was as if they didn't even have a partner in there with them."

In the third experiment, they tested the strength of both peer and mate bonding by having the voles press levers to get access to either a friend/mate or a stranger.

"Female wild-type voles typically press more to get their partner than to get a stranger, in both peer and mate relationships. The oxytocin receptor deficient mutants also press more to get to their mating partner, but not for peer relationships," Beery said. "That makes sense at some level because we think mate relationships are more rewarding than peer relationships, or at least they depend more on reward-signaling pathways."

Lack of oxytocin signaling thus not only delays the formation of relationships, but also creates deficits in long-term peer relationships.

On the flip side, voles lacking oxytocin receptors were also less aggressive toward strangers and less avoidant of them.

"You can see contributions of oxytocin signaling to both sides of selectivity," Beery said. "On the prosocial side, it's involved in wanting to be with a known friend or peer, while on the antisocial side, it's aiding in rejecting an unfamiliar animal. We've seen effects of oxytocin on both affiliation and aggression in our other studies in prairie voles, and it parallels human findings on a role of oxytocin in in-group/out-group dynamics."

Oxytocin nanosensors

The researchers used a new oxytocin sensor developed in Landry's UC Berkeley lab to determine whether lack of an oxytocin receptor caused increases or decreases in oxytocin release. If oxytocin release increased in these voles, it could potentially interact with a receptor for a similar neuropeptide that is also involved in formation of social relationships, compensating for the absence of oxytocin receptors.

Landry, an associate professor in the departments of chemical and biomolecular engineering, neuroscience, and molecular and cell biology and a co-corresponding author of the paper, created these sensors from carbon nanotubes joined with specific single-stranded DNA sequences selected because they latch onto the oxytocin molecule and fluoresce. Komatsu and Landry found no excess of oxytocin in the voles' brains. In fact, oxytocin was being released in lower amounts from fewer sites in the nucleus accumbens, a key brain region for social reward across species.

Co-authors with Black, Komatsu, Beery, Landry and Manoli are Jiaxuan Zhao, Scarlet Taskey and Nicole Serrano of UC Berkeley, and Ruchira Sharma of UCSF. Beery's work was supported by the National Science Foundation (CAREER award 2239635) and the National Institutes of Health (R01MH132908). Komatsu is now an assistant professor at the University of Illinois.
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Tiny chip could unlock gamma ray lasers, cure cancer, and explore the multiverse | ScienceDaily
A University of Colorado Denver engineer is on the cusp of giving scientists a new tool that can help them turn sci-fi into reality.


						
Imagine a safe gamma ray laser that could eradicate cancer cells without damaging healthy tissue. Or a tool that could help determine if Stephen Hawking's multiverse theory is real by revealing the fabric underlying the universe.

Assistant Professor of Electrical Engineering Aakash Sahai, PhD, has developed a quantum breakthrough that could help those sci-fi ideas develop and has sent a ripple of excitement through the quantum community because of its potential to revolutionize our understanding of physics, chemistry, and medicine. Advanced Quantum Technologies, one of the most impactful journals in the fields of quantum science, materials, and technologies, recognized Sahai's work and featured his study on the cover of its June issue.

"It is very exciting because this technology will open up whole new fields of study and have a direct impact on the world," Sahai said. "In the past, we've had technological breakthroughs that propelled us forward such as the sub-atomic structure leading to lasers, computer chips, and LEDs. This innovation, which is also based on material science, is along the same lines."

How It Works

Sahai has found a way to create extreme electromagnetic fields never before possible in a laboratory. These electromagnetic fields -- created when electrons in materials vibrate and bounce at incredibly high speeds -- power everything from computer chips to super particle colliders that search for evidence of dark matter. Until now, creating fields strong enough for advanced experiments has required huge, expensive facilities. For example, scientists chasing evidence of dark matter use machines like the Large Hadron Collider at CERN, the European Organization for Nuclear Research, in Switzerland. To accommodate the radiofrequency cavities and superconducting magnets needed for accelerating high energy beams, the collider is 16.7 miles long. Running experiments at that scale demands huge resources, is incredibly expensive, and can be highly volatile.

Sahai developed a silicon-based, chip-like material that can withstand high-energy particle beams, manage the energy flow, and allow scientists to access electromagnetic fields created by the oscillations, or vibrations, of the quantum electron gas -- all in a space about the size of your thumb. The rapid movement creates the electromagnetic fields. With Sahai's technique, the material manages the heat flow generated by the oscillation and keeps the sample intact and stable. This gives scientists a way to see activity like never before and opens the possibility of shrinking miles-long colliders into a chip.




"Manipulating such high energy flow while preserving the underlying structure of the material is the breakthrough," said Kalyan Tirumalasetty, a graduate student in Sahai's lab working on the project. "This breakthrough in technology can make a real change in the world. It is about understanding how nature works and using that knowledge to make a positive impact on the world."

The technology and method were designed at CU Denver and tested at SLAC National Accelerator Laboratory, a world-class facility operated by Stanford University and funded by the U.S. Department of Energy.

Applications of this Technology

CU Denver has already applied for and received provisional patents on the technology in the U.S. and internationally. While real-world, practical applications may be years away, the potential to better understand how the universe works, and to thereby improve lives, is what keeps Sahai and Tirumalasetty motivated to spend long hours in the lab and at SLAC.

"Gamma ray lasers could become a reality," Sahai said. "We could get imaging of tissue down to not just the nucleus of cells but down to the nucleus of the underlying atoms. That means scientists and doctors would be able to see what's going on at the nuclear level and that could accelerate our understanding of immense forces that dominate at such small scales while also leading to better medical treatments and cures. Eventually, we could develop gamma ray lasers to modify the nucleus and remove cancer cells at the nano level."

The extreme plasmon technique could also help test a wide range of theories about how our universe works -- from the possibility of a multiverse to exploring the very fabric of our universe. These possibilities excite Tirumalasetty, who once thought of becoming a physicist. "To explore nature and how it works at its fundamental scale, that's very important to me," he said. "But engineers give scientists the tools to do more than understand. And that's ... that's exhilarating."

Next up for the duo is a return to SLAC this summer to keep refining the silicon-chip material and laser technique. Unlike in the movies, developing breakthrough technology can take decades. In fact, some of the foundational work that led to this pivotal moment began in 2018, when Sahai published his first research on antimatter accelerators. "It's going to take a while, but within my lifetime, it is very probable," Sahai said.




About the Researchers

Aakash Sahai holds a PhD in plasma physics from Duke University, a master's degree in electrical engineering from Stanford University, and a master's degree in physics from Indiana University, Bloomington. He is a member of the Electromagnetics, Plasmas and Computation Group in CU Denver's College of Engineering, Design and Computing. Before joining CU Denver in 2018, he worked as a research associate at Imperial College London and held research and development roles in the private sector. Sahai has published more than a dozen articles in peer-reviewed journals and is a frequent speaker at SLAC, CERN, and American Physical Society events. He also serves as a reviewer for several scientific journals.

Kalyan Tirumalasetty is pursuing his doctoral degree in electrical engineering and a master's degree in electrical engineering from CU Denver, and a bachelor of technology degree in electronics and communication engineering from Anurag Engineering College at Jawaharlal Nehru Technological University. During his master's degree, he worked as a research assistant for Sahai to develop this technological setup at SLAC.
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What if dark matter came from a mirror universe? | ScienceDaily
    	One theory proposes a hidden physical realm with its own versions of particles and forces that gave birth to tiny, stable black hole-like objects that would account for all the dark matter observed today.
    	The other theory explores whether dark matter could be a product of the universe's own expansion, created by quantum radiation near the cosmic horizon during a brief but intense post-inflation phase.
    	Both theories offer testable, self-contained frameworks based on known physics, continuing UC Santa Cruz's legacy of linking particle theory with cosmic-scale phenomena to tackle one of the biggest mysteries in science.

Two recent studies by Professor Stefano Profumo at the University of California, Santa Cruz, propose theories that attempt to answer one of the most fundamental open questions in modern physics: What is the particle nature of dark matter?

Science has produced overwhelming evidence that the mysterious substance that accounts for 80% of all matter in the universe exists. Dark matter's presence explains what binds galaxies together and makes them rotate. Findings such as the large-scale structure of the universe and measurements of the cosmic microwave background also prove that something as-yet undetermined permeates all that darkness.

What remains unknown are the origins of dark matter, and hence, what are its particle properties. Those weighty questions primarily fall to theoretical physicists like Profumo. And in two recent papers, he approaches those questions from different directions, but both centered on the idea that dark matter might have emerged naturally from conditions in the very early universe -- rather than dark matter being an exotic new particle that interacts with ordinary matter in some detectable way.

Shadowy origins

The most recent study, published on July 8, explores whether dark matter could have formed in a hidden sector -- a kind of "mirror world" with its own versions of particles and forces. While completely invisible to humans, this shadow sector would obey many of the same physical laws as the known universe.

The idea draws inspiration from quantum chromodynamics (QCD), the theory that describes how quarks are bound together inside protons and neutrons by the strong nuclear force. UC Santa Cruz has deep roots in this area: Emeritus physics professor Michael Dine helped pioneer theoretical models involving the QCD axion, a leading dark matter candidate, while research professor Abe Seiden contributed to major experimental efforts probing the structure of hadrons -- particles made of quarks -- in high-energy physics experiments.




In Profumo's new work, the strong force is replicated in the dark sector as a confining "dark QCD" theory, with its own particles -- dark quarks and dark gluons -- binding together to form heavy composite particles known as dark baryons. Under certain conditions in the early universe, these dark baryons could become dense and massive enough to collapse under their own gravity into extremely small, stable black holes -- or objects that behave much like black holes.

These black hole-like remnants would be just a few times heavier than the fundamental mass scale of quantum gravity -- known as the 'Planck mass" -- but if produced in the right quantity, they could account for all the dark matter observed today. Because they would interact only through gravity, they would be completely invisible to particle detectors -- yet their presence would shape the universe on the largest scales.

This scenario offers a new, testable framework grounded in well-established physics, while extending UC Santa Cruz's long-standing exploration of how deep theoretical principles might help explain one of the biggest open questions in cosmology.

On the horizon

Profumo's other recent study, published in May, explores whether dark matter might be produced by the universe's expanding "cosmic horizon" -- essentially, the cosmological equivalent of a black hole's event horizon.

This paper asks, if the universe underwent a brief period of accelerated expansion after inflation -- something less extreme than inflation, but still expanding faster than radiation or matter would allow -- could that phase itself have "radiated" particles into existence?




Using principles from quantum field theory in curved spacetime, the paper shows that a wide range of dark matter masses could result from this mechanism, depending on the temperature and duration of this phase. Importantly, Profumo said this doesn't require any assumptions about how the dark matter interacts, only that it is stable and produced gravitationally. The idea is inspired by the way observers near cosmic horizons, like those of a black hole, perceive thermal radiation due to quantum effects.

"Both mechanisms are highly speculative, but they offer self-contained and calculable scenarios that don't rely on conventional particle dark matter models, which are increasingly under pressure from null experimental results," said Profumo, deputy director for theory at the Santa Cruz Institute for Particle Physics.

One could say Profumo wrote the book on the quest to understand the nature of dark matter. His 2017 textbook An Introduction to Particle Dark Matter presents lessons that he personally learned and used in his research work from state-of-the-art techniques that scientists have developed over the years to build and test particle models for dark matter.

The book describes the "paradigm of dark matter" as "one of the key developments at the interface of cosmology and elementary particle physics," and is intended for anyone interested in the microscopic nature of dark matter as it manifests itself in particle physics experiments, cosmological observations, and high-energy astrophysical phenomena.

Connection to UC Santa Cruz

Researchers here have played a key role in cosmology for decades, contributing to the development of the standard Lambda-Cold Dark Matter model -- still the best fit to all cosmological data -- and to the theoretical and observational study of how structure forms in the universe. In addition, UC Santa Cruz has long supported a close interplay between theory and observation, with strengths in particle physics, astrophysics, and early universe cosmology.

Profumo said these recent publications continue in that tradition, exploring ideas that connect the deepest questions in particle physics with the large-scale behavior of the cosmos. "And they do so in a way that remains rooted in known physics -- whether quantum field theory in curved spacetime, or the well-studied properties of SU(N) gauge theories -- while extending them to new frontiers," he said.

Both studies appeared in Physical Review D, the American Physical Society's premier venue for theoretical particle physics.
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Scientists warn ocean could soon reach Rapa Nui's sacred moai | ScienceDaily
Rising sea levels could cause seasonal waves to reach Ahu Tongariki, the iconic ceremonial platform that is part of the Rapa Nui National Park, a UNESCO world heritage site by 2080, according to a study published recently in the Journal of Cultural Heritage by a team of researchers from the University of Hawai'i at Manoa. This coastal flooding also threatens to impact up to 51 cultural assets in the area, including Rapa Nui's world renowned moai statues.


						
"This research reveals a critical threat to the living culture and livelihood of Rapa Nui," said Noah Paoa, lead author of the study and doctoral student in the Department of Earth Sciences in the UH Manoa School of Ocean and Earth Science and Technology (SOEST). "For the community, these sites are an essential part of reaffirming identity and support the revitalization of traditions. Economically, they are the backbone of the island's tourism industry. Failure to address this threat could ultimately endanger the island's UNESCO world heritage site status."

"As we work to understand the impacts of future sea level rise, we provide information that not only enables us to maintain safe, functional spaces and infrastructure, but also to support thriving communities," said Chip Fletcher, co-author of the study and dean of SOEST. "That means we must document threats to culturally significant places and assets, and develop plans to preserve and protect what matters to communities."

Computer simulations reveal vulnerabilities

Paoa and his team built a detailed digital twin of the study site and used advanced computer models to simulate the wave environment along the coastline. They then mapped the projected flooding caused by waves under future sea level rise scenarios. The flood extent was then overlaid on geospatial layers containing the location of cultural assets provided to the team by local partners, which allowed the researchers to identify the cultural assets that will be flooded.

"Unfortunately, from a scientific standpoint, the findings are not surprising," said Paoa. "We know that sea level rise poses a direct threat to coastlines globally. The critical question was not if the site would be impacted, but how soon and how severely. Our work aimed to set potential timelines by which we could expect the impacts to happen. Finding that waves could reach Ahu Tongariki by 2080 provides the specific, urgent data needed to incentivize community discussion and planning for the future."

The challenges facing Rapa Nui mirror those in other coastal areas of the world, including Hawai`i.

"While Hawai`i is invested in protecting coastal infrastructure from sea level rise, the irreplaceable coastal cultural heritage sites in Hawai'i and across the Pacific face the same urgent threat," Paoa added. "Our research in Rapa Nui serves as a vital blueprint, demonstrating how we can use science to forecast risks to sacred places, such as coastal heiau and ancestral burial sites. By developing and applying these methods we hope we can help protect what is precious to the people of Hawai`i -- provided such work is guided by, and deemed appropriate by, the Native Hawaiian community."

Paoa is now using available data on coastal flooding to examine potential sea level rise impacts on cultural assets in Hawai'i. In the future, he and the research team, in collaboration with local partners in Rapa Nui, plan to further investigate potential impacts of sea level rise on the island's coastal cultural assets and examine adaptation and mitigation efforts to safeguard the cultural heritage.
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Scientists turn grapevine waste into clear, strong films that vanish in days | ScienceDaily
The need for biodegradable packaging material has never been higher.


						
Currently, most packaging is "single use" and is made with plastic materials, derived from nonrenewable sources like crude oil that take hundreds of years to decompose in the environment. On top of this, only 9% of plastic is recycled. This has resulted in the formation of floating piles of plastic garbage in the ocean, called the "Great Pacific Garbage Patch."

But maybe even more concerning is the discovery of micro- and nano-plastics in the environment. Research has found that plastic breaks down into tiny particles, which are being ingested or inhaled by both humans and animals, and are found literally everywhere, including in the human body -- according to recent research studies. Worse, little is known about the long-term health effects of microplastics.

Srinivas Janaswamy is an associate professor in South Dakota State University's Department of Dairy and Food Science. His research has focused on developing value-added products through biowaste and agricultural byproducts. One of the overarching goals of Janaswamy's research is to tackle the plastic waste crisis.

Perhaps the biggest contributor to plastic waste, at least in the United States, is plastic bags, the kind found at most retail stores. These bags, while sometimes recycled, are often only used once and can be found littered throughout the environment.

To address this problem, Janaswamy is working toward developing a plastic-like bag that will decompose in the environment.

"That is my dream," Janaswamy said.




The key ingredient to Janaswamy's work? Cellulose. This biopolymer is the most abundant organic substance on Earth and is found, primarily, in the cell walls of plants. Cellulose, thanks to strong hydrogen bonds and a chain of glucose molecules, gives plants structural strength and rigidity along with other biopolymers such as mannan, xylose, hemicellulose and lignin.

Humans have long used cellulose to create products. Cotton, the material used to make a majority of the world's clothing, is primarily composed of cellulose. Wood is rich in cellulose as well.

In previous research, Janaswamy has extracted cellulose from agricultural products like avocado peels, soyhulls, alfalfa, switchgrass, spent coffee grounds, corncob and banana peels. He uses the extracted cellulose to develop films -- materials that look and feel similar to traditional plastic wrapping.

"By extracting cellulose from agricultural products, value-added products can be created," Janaswamy said.

Each of Janaswamy's films has different characteristics and properties. Some are more transparent than others. Some are stronger. But thanks to a unique collaboration with a fellow SDSU faculty member, Janaswamy may have created his best value-added product yet.

Grapevine canes

Janaswamy had just finished presenting "Ag Biomass - A Holy Grail to Clean up the Plastic Mess" at SDSU's Celebration of Faculty Excellence when he was approached by Anne Fennell, a Distinguished Professor in the Department of Agronomy, Horticulture and Plant Science and fellow College of Agriculture, Food and Environmental Sciences faculty member




After listening to Janaswamy's presentation, Fennell became interested in the research and had an idea. A leading researcher in the study of grapevines, she knew that grapevine canes -- the woody plant material that grapes grow on -- were rich in cellulose. She also knew that grapevine canes were abundant and had limited use after harvest.

"Every year we prune the majority of yearly biomass off the vine," Fennell said. "The pruned canes are either mowed over, composted and reapplied to the soil, or burned in some areas. Research in Australia showed that prunings could be removed from the field in alternate years without effecting soil health. My thought was why not use this for value added films. Several of the materials that Janaswamy previously used had a high-water content, in contrast the winter pruning yields a cellulose-dense material with low water content, making them an abundant ideal material to work with."

Fennell's idea led to a collaboration, and soon Janaswamy was extracting cellulose -- which looks almost like cotton -- from the canes of grapevines. The resulting films were eye-opening.

According to a recent study published in the academic journal Sustainable Food Technology, Janaswamy's grapevine cane films are transparent and strong and biodegrade within 17 days in the soil -- leaving behind no harmful residue.

"High transmittance in packaging films enhances product visibility, making them more attractive to consumers and facilitating easy quality inspection without the need for unsealing," Janaswamy said. "These films demonstrate outstanding potential for food packaging applications."

The grapevine canes were harvested from SDSU's research vineyard. The research team, which includes doctoral candidates Sandeep Paudel and Sumi Regmi, and Sajal Bhattarai, an SDSU graduate and a doctoral candidate at Purdue University, followed a published protocol in developing the films, which includes drying and grinding the canes and extracting the cellulosic residue. The residue was then solubilized and cast onto glass plates to create the films.

Testing revealed the grapevine cane-derived films were actually stronger than traditional plastic bags -- in terms of tensile strength.

"Using underutilized grapevine prunings as a cellulose source for packaging films enhances waste management in the field and addresses the global issue of plastic pollution," Janaswamy said. "Developing eco-friendly films from grapevine cellulose represents a practical approach to sustainability, helping to conserve the environment and its resources and contributing to the circular bioeconomy."

The results of this work move Janaswamy one step closer to his dream of developing a bag made from a plastic-like material that will quickly decompose in the environment.

Funding for this research was provided by the U.S. Department of Agriculture's National Institute of Food and Agriculture and the National Science Foundation. This original story was authored by Addison DeHaven, South Dakota State University.
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Cutting sugar won't curb your sweet tooth, scientists say | ScienceDaily
Turns out, your sweet tooth may not be shaped by your diet. Findings from a new randomized controlled trial suggest that eating more sweet-tasting foods doesn't increase someone's preference for sweet tastes.


						
The researchers found that after six months on diets with varying amounts of sweet foods, study participants' preference for sweetness stayed the same, no matter how much sweet-tasting foods they ate.

"We also found that diets with lower or higher dietary sweetness were not associated with changes in energy consumption or body weight," said the study's lead investigator, Kees de Graaf, PhD, emeritus professor in sensory science and eating behavior at the Division of Human Nutrition and Health at Wageningen University in The Netherlands. "Even though many people believe that sweet foods promote higher energy intake, our study showed that sweetness alone isn't to blame for taking in too many calories."

Eva Cad, a doctoral fellow at Wageningen University, will present the findings at NUTRITION 2025, the flagship annual meeting of the American Society for Nutrition.

"Most studies examining the effects of repeated exposure to sweet taste on the liking, or preference, for sweetness have been short-term, covering periods up to one day," said de Graaf. "Without consistent data on the longer-term effects, the basic question of whether or not sweetness preferences are modifiable has been unanswered."

To address this research gap, the investigators conducted a study based on a validated approach to measuring sweet taste preferences using foods and drinks developed especially for the trial and not administered as part of the intervention diets. The rigorous design followed a pre-registered and ethics-approved protocol with strict adherence throughout the trial.

For the study, three groups of about 60 volunteers -- 180 participants total -- were each given diets with mostly sweet, less sweet or a mix of foods. This was done by delivering food and drink packages every two weeks for six months, providing about half of each participant's daily food items. The study participants received daily menus for guidance but could eat as much or as little of the provided foods as they wanted.




The researchers categorized foods based on their sweetness using data from their previous study that measured taste intensity in about 500 commonly eaten Dutch foods. Sweet products included items like jam, milk chocolate, sweetened dairy and sugar-sweetened drinks. Non-sweet items included foods like ham, cheese, peanut butter, humus, salted popcorn and sparkling water.

Each person's preference for sweet taste was tested before the intervention diet began, two times during the diet, directly after the diet ended, and one and four months after people were no longer following the assigned diet. The investigators also looked at total energy and macronutrient intake, dietary intakes during the trial and physiological measures like body weight, body composition and blood markers for the risk of diabetes and cardiovascular diseases, such as glucose, insulin and cholesterol.

To make sure that there were no confounding factors, the carbohydrates, fat and protein composition of the foods and drinks provided to each group were matched. They also randomized people with similar sex, age and body weight to avoid large differences among the groups.

The researchers found that lower exposure to sweet-tasting foods did not lead to shifts in sweet taste preferences, changes in sweet taste perception, changes in food choice or energy intake. Likewise, the group eating more sweet-tasting foods did not experience an increased preference for sweet foods. They also found no association between the amount of sweet foods consumed with changes in body weight or biomarkers for diabetes and cardiovascular disease. After the intervention, the participants naturally returned to baseline levels of sweet food intake at the 1- and 4-month follow-ups.

"This is one of the first studies to measure and adjust sweetness across the whole diet within a realistic range of what people actually consume," said de Graaf. "This matters because some people avoid sweet-tasting foods, believing that regular exposure will increase their preference for sweetness -- but our results show that's not the case."

Next, the researchers would like to repeat the study with children, a group that may still be flexible in forming their taste preferences and eating habits.
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Scientists discover brain layers that get stronger with age | ScienceDaily
The human brain ages less than thought and in layers - at least in the area of the cerebral cortex responsible for the sense of touch. Researchers at DZNE, the University of Magdeburg, and the Hertie Institute for Clinical Brain Research at the University of Tubingen come to this conclusion based on brain scans of young and older adults in addition to studies in mice. Their findings, published in the journal Nature Neuroscience, also provide new insights into how the ability to process sensory information changes with age.


						
The human cerebral cortex is only a few millimeters thick and arranged in numerous folds. This tissue usually becomes thinner with age. "This is a hallmark of aging. It is attributed, among other things, to the loss of neurons. As a result, some abilities deteriorate. In any case, it is generally assumed that less brain volume means reduced function," explains Prof. Esther Kuhn, a neuroscientist at DZNE and the Hertie Institute for Clinical Brain Research. "However, little is known about how exactly the cortex actually ages. This is remarkable, given that many of our daily activities depend on a functioning cortex. That's why we examined the situation with high-resolution brain scans."

A processor for tactile input

Together with colleagues from Tubingen and Magdeburg, Esther Kuhn focused on a part of the cerebral cortex where signals from the tactile sense are processed. This "primary somatosensory cortex" is located on the left and right side of the top of the head and extends along a strip about a finger's width wide towards each ear. "This brain area is relevant for the perception of one's own body and for interacting with the environment," explains the neuroscientist. "When I pick up a key, grasp a door handle or even walk, I constantly need haptic feedback to control my movements. The corresponding stimuli converge in this area and are also processed here."

An unexpected finding

Using magnetic resonance imaging (MRI), the researchers were able to map this area of the cerebral cortex with unprecedented accuracy. To do this, they employed a particularly sensitive scanner with a magnetic field strength of seven Tesla, enabling them to image minute brain structures about the size of a grain of sand. A total of around 60 women and men between the ages of 21 and 80 were examined. "Until now, it had not been considered that the primary somatosensory cortex consists of a stack of several extremely thin layers of tissue, each with its own architecture and function. We have now found that these layers age differently. Although the cerebral cortex becomes thinner overall, some of its layers remain stable or, surprisingly, are even thicker with age. Presumably because they are particularly solicited and thus retain their functionality. We therefore see evidence for neuroplasticity, that is, adaptability, even in senior people."

Stacked architecture

The layered structure of the primary somatosensory cortex also occurs in similar form in other areas of the human brain - and even in other organisms. "From an evolutionary perspective, processing sensory information in this way has apparently proven beneficial," says Kuhn. In the current study, not only the middle layer of the cortex but also the areas above were found to be remarkably resistant to the aging process. The different layers were distinguished based on their content of myelin, a substance essential for the transmission of nerve signals. "The middle layer is effectively the gateway for haptic stimuli. In the layers above, further processing occurs," says Kuhn. "For example, in the case of sensory stimuli from the hand, the upper layers are particularly involved in the interaction between neighboring fingers. This is important when grasping objects. We therefore also did tests on the tactile sensitivity and motor ability of the hand with our study participants. Furthermore, we performed so-called functional MRI scans to capture the function of the middle layer of the cortex, where the signals are received."




Modulated stimuli

Only the deeper layers of the cerebral cortex showed age-related degeneration: they were thinner in older study participants than in younger ones. In the lower layers of the cortex, a process called modulation takes place: tactile signals are amplified or attenuated depending on the context. "This has something to do with concentration and attention," explains Kuhn. "For example, if I'm wearing a ring on my finger, at some point I'll stop feeling it, even though the tactile stimuli are still there. This only reoccurs when I consciously notice the ring again."

What is used is preserved

"The middle and upper layers of the cortex are most directly exposed to external stimuli. They are permanently active because we have constant contact with our environment," Kuhn continues. "The neural circuits in the lower layers are stimulated to a lesser extent, especially in later life. I therefore see our findings as an indication that the brain preserves what is used intensively. That's a feature of neuroplasticity. This is also consistent with our observations regarding a study participant, who was 52 years old. He had to rely on just one arm throughout his life, as he was born with a missing limb. The corresponding middle layer of his cerebral cortex, the one getting sensory inputs, was comparatively thin." In addition, differences in the aging of the brain's layers may explain why some abilities decline with age, while others do less. "Sensorimotor skills that are repeatedly practiced, such as typing on a keyboard, can remain stable for a long time, even in old age," says Kuhn. "However, if there are interfering stimuli, such as a noisy environment, older people usually find such activities particularly difficult. This could be because the functionality of the deep layers of the cortex has deteriorated, the modulation of sensory stimuli thus being impaired."

Evidence for compensation

However, the researchers found evidence that mechanisms in the deep layers of the cerebral cortex counteract age-related functional decline to some extent. "Although the deep layers became thinner with age, their myelin content, surprisingly, increased. In fact, we also observed these effects in studies on mice, which we did for comparison. We then found that the rise in myelin is due to an increase in the number of certain neurons," says Kuhn. "These are known to have a positive effect on the modulation of nerve impulses. They sharpen the signal, so to speak. Apparently, compensatory mechanisms counteract specific cellular degeneration. With regard to prevention, it would be interesting to study whether these mechanisms can be specifically promoted and maintained. In fact, our data from mice suggests that this compensation disappears at a very advanced age."

An optimistic view on aging

"Together, our findings are consistent with the general idea that we can do something good for our brains with appropriate stimulation. I think it's an optimistic notion that we can influence our aging process to a certain degree," says Kuhn. "But of course, everyone has to find their own way to tap into this potential."
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Why AI emails can quietly destroy trust at work | ScienceDaily
With over 75% of professionals using AI in their daily work, writing and editing messages with tools like ChatGPT, Gemini, Copilot or Claude has become a commonplace practice. While generative AI tools are seen to make writing easier, are they effective for communicating between managers and employees?


						
A new study of 1,100 professionals reveals a critical paradox in workplace communications: AI tools can make managers' emails more professional, but regular use can undermine trust between them and their employees.

"We see a tension between perceptions of message quality and perceptions of the sender," said Anthony Coman, Ph.D., a researcher at the University of Florida's Warrington College of Business and study co-author. "Despite positive impressions of professionalism in AI-assisted writing, managers who use AI for routine communication tasks put their trustworthiness at risk when using medium- to high-levels of AI assistance."

In the study published in the International Journal of Business Communication, Coman and his co-author, Peter Cardon, Ph.D., of the University of Southern California, surveyed professionals about how they viewed emails that they were told were written with low, medium and high AI assistance. Survey participants were asked to evaluate different AI-written versions of a congratulatory message on both their perception of the message content and their perception of the sender.

While AI-assisted writing was generally seen as efficient, effective, and professional, Coman and Cardon found a "perception gap" in messages that were written by managers versus those written by employees.

"When people evaluate their own use of AI, they tend to rate their use similarly across low, medium and high levels of assistance," Coman explained. "However, when rating other's use, magnitude becomes important. Overall, professionals view their own AI use leniently, yet they are more skeptical of the same levels of assistance when used by supervisors."

While low levels of AI help, like grammar or editing, were generally acceptable, higher levels of assistance triggered negative perceptions. The perception gap is especially significant when employees perceive higher levels of AI writing, bringing into question the authorship, integrity, caring and competency of their manager.




The impact on trust was substantial: Only 40% to 52% of employees viewed supervisors as sincere when they used high levels of AI, compared to 83% for low-assistance messages. Similarly, while 95% found low-AI supervisor messages professional, this dropped to 69-73% when supervisors relied heavily on AI tools.

The findings reveal employees can often detect AI-generated content and interpret its use as laziness or lack of caring. When supervisors rely heavily on AI for messages like team congratulations or motivational communications, employees perceive them as less sincere and question their leadership abilities.

"In some cases, AI-assisted writing can undermine perceptions of traits linked to a supervisor's trustworthiness," Coman noted, specifically citing impacts on perceived ability and integrity, both key components of cognitive-based trust.

The study suggests managers should carefully consider message type, level of AI assistance and relational context before using AI in their writing. While AI may be appropriate and professionally received for informational or routine communications, like meeting reminders or factual announcements, relationship-oriented messages requiring empathy, praise, congratulations, motivation or personal feedback are better handled with minimal technological intervention.
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The parasite that turns off your body's pain alarm and sneaks in | ScienceDaily

Schistosomiasis is a parasitic infection caused by helminths, a type of worm. Infection occurs during contact with infested water through activities like swimming, washing clothes, and fishing, when larvae penetrate the skin. Surprisingly, the worm often evades detection by the immune system, unlike other bacteria or parasites that typically cause pain, itching, or rashes.

In this new study, researchers from Tulane School of Medicine aimed to find out why the parasitic worm Schistosoma mansoni doesn't cause pain or itching when it penetrates the skin. Their findings show that S. mansoni causes a reduction in the activity of TRPV1+, a protein that sends signals the brain interprets as heat, pain, or itching. As part of pain-sensing in sensory neurons, TRPV1+ regulates immune responses in many scenarios such as infection, allergy, cancer, autoimmunity, and even hair growth.

The researchers found that S. mansoni produces molecules that suppress TRPV1+ to block signals from being sent to the brain, allowing S. mansoni to infect the skin largely undetected. It is likely S. mansoni evolved the molecules that block TRPV1+ to enhance its survival.

"If we identify and isolate the molecules used by helminths to block TRPV1+ activation, it may present a novel alternative to current opioid-based treatments for reducing pain," said Dr. De'Broski R. Herbert, Professor of Immunology at Tulane School of Medicine, who led the study. "The molecules that block TRPV1+ could also be developed into therapeutics that reduce disease severity for individuals suffering from painful inflammatory conditions."

The study also found that TRPV1+ is necessary for initiating host protection against S. mansoni. TRPV1+ activation leads to the rapid mobilization of immune cells, including gd T cells, monocytes, and neutrophils, that induce inflammation. This inflammation plays a crucial role in host resistance to the larval entry into the skin. These findings highlight the importance of neurons that sense pain and itching in successful immune responses

"Identifying the molecules in S. mansoni that block TRPV1+ could inform preventive treatments for schistosomiasis. We envision a topical agent which activates TRPV1+ to prevent infection from contaminated water for individuals at risk of acquiring S. mansoni," said Dr. Herbert.

In this study, mice were infected with S. mansoi and evaluated for their sensitivity to pain as well as the role of TRPV1+ in preventing infection. Researchers next plan to identify the nature of the secreted or surface-associated helminth molecules that are responsible for blocking TRPV1+ activity and specific gd T cell subsets that are responsible for immune responses. The researchers also seek to further understand the neurons that helminths have evolved to suppress.
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What scientists discovered about french fries and diabetes | ScienceDaily
Eating three servings of French fries a week is associated with a 20% increased risk of developing type 2 diabetes, but eating similar amounts of potatoes cooked in other ways -- boiled, baked or mashed -- does not substantially increase the risk, finds a study published by The BMJ on August 6.


						
What's more, replacing any form of potatoes with whole grains was associated with a lower type 2 diabetes risk, but swapping them for white rice was linked to an increased risk, the results show.

Potatoes contain several nutrients including fiber, vitamin C, and magnesium, but they also have a high starch content and therefore a high glycemic index, so have been linked to a higher risk of developing type 2 diabetes.

But neither the preparation method for potatoes nor specific foods that potatoes would replace have been considered, both of which are key to evaluating the overall health impact of potatoes.

To address this, researchers investigated the association between intake of potatoes prepared by different methods (boiled, baked, or mashed versus French fries) and risk of type 2 diabetes. They also looked at the impact on health of replacing potatoes with other major carbohydrates, such as whole grains and rice.

Their findings are based on more than 205,000 health professionals from three large US studies carried out between 1984 and 2021. Participants were free of diabetes, heart disease or cancer and completed detailed food questionnaires every four years.

During almost 40 years of follow up, 22,299 people were diagnosed with type 2 diabetes.




After adjusting for lifestyle and dietary factors related to diabetes risk, the researchers found that for every three weekly servings of total potato, the rate of type 2 diabetes increased by 5% and for every three weekly servings of French fries, the rate increased by 20%. However, similar intake of baked, boiled, or mashed potatoes was not associated with a significantly increased risk.

Replacing three weekly servings of total potato with whole grains lowered the type 2 diabetes rate by 8%. Substituting baked, boiled, or mashed potatoes with whole grains lowered the rate by 4%, and replacing French fries lowered the rate by 19%.

In contrast, replacing total potatoes or baked, boiled, or mashed potatoes with white rice was associated with an increased risk of type 2 diabetes.

This is an observational study so no firm conclusions can be drawn about cause and effect and the researchers can't rule out the possibility that other unmeasured factors may have influenced their results. Most participants were also health professionals of European ancestry, so findings may not apply to other populations.

Nevertheless, they conclude: "Our findings underscore that the association between potato intake and type 2 diabetes risk depends on the specific foods used as replacement. The findings also align with current dietary recommendations that promote the inclusion of whole grains as part of a healthy diet for the prevention of type 2 diabetes."

So, are potatoes back on the plate? Well, it depends, say researchers in a linked editorial, who note that it is important to consider preparation method and replacement food when guiding the public or informing policy.

They point out that with their relatively low environmental impact and their health impact, baked, boiled, or mashed potatoes can be part of a healthy and sustainable diet, though whole grains should remain a priority, but say future studies from more diverse populations that account for both preparation methods and substitution analysis are needed.
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From lead to gold in a flash at the Large Hadron Collider | ScienceDaily
Nuclear physicists working at the Large Hadron Collider recently made headlines by achieving the centuries-old dream of alchemists (and nightmare of precious-metals investors): They transformed lead into gold.


						
At least for a fraction of a second. The scientists reported their results in Physical Reviews.

The accomplishment at the Large Hadron Collider, the 17-mile particle accelerator buried under the French-Swiss border, happened within a sophisticated and sensitive detector called ALICE, a scientific instrument roughly the size of a McMansion.

It was scientists from the University of Kansas, working on the ALICE experiment, who developed the technique that tracked "ultra-peripheral" collisions between protons and ions that made gold in the LHC.

"Usually in collider experiments, we make the particles crash into each other to produce lots of debris," said Daniel Tapia Takaki, professor of physics and leader of KU's group at ALICE. "But in ultra-peripheral collisions, we're interested in what happens when the particles don't hit each other. These are near misses. The ions pass close enough to interact -- but without touching. There's no physical overlap."

The ions racing around the LHC tunnel are heavy nuclei with many protons, each generating powerful electric fields. When accelerated, these charged ions emit photons -- they shine light.

"When you accelerate an electric charge to near light speeds, it starts shining," Tapia Takaki said. "One ion can shine light that essentially takes a picture of the other. When that light is energetic enough, it can probe deep inside the other nucleus, like a high-energy flashbulb."

The KU researcher said during these UPC "flashes" surprising interactions can occur, including the rate event that sparked worldwide attention.




"Sometimes, the photons from both ions interact with each other -- what we call photon-photon collisions," he said. "These events are incredibly clean, with almost nothing else produced. They contrast with typical collisions where we see sprays of particles flying everywhere."

However, the ALICE detector and the LHC were designed to collect data on head-on collisions that result in messy sprays of particles.

"These clean interactions were hard to detect with earlier setups," Tapia Takaki said. "Our group at KU pioneered new techniques to study them. We built up this expertise years ago when it was not a popular subject."

These methods allowed for the news-making discovery that the LHC team transmuted lead into gold momentarily via ultra-peripheral collisions where lead ions lose three protons (turning the speck of lead into a gold speck) for a fraction of a second.

Tapia Takaki's KU co-authors on the paper are graduate student Anna Binoy; graduate student Amrit Gautam; postdoctoral researcher Tommaso Isidori; postdoctoral research assistant Anisa Khatun; and research scientist Nicola Minafra.

The KU team at the LHC ALICE experiment plans to continue studying the ultra-peripheral collisions. Tapia Takaki said that while the creation of gold fascinated the public, the potential of understanding the interactions goes deeper.




"This light is so energetic, it can knock protons out of the nucleus," he said. "Sometimes one, sometimes two, three or even four protons. We can see these ejected protons directly with our detectors."

Each proton removed changes the elements: One gives thallium, two gives mercury, three gives gold.

"These new nuclei are very short-lived," he said. "They decay quickly, but not always immediately. Sometimes they travel along the beamline and hit parts of the collider -- triggering safety systems."

That's why this research matters beyond the headlines.

"With proposals for future colliders even larger than the LHC -- some up to 100 kilometers in Europe and China -- you need to understand these nuclear byproducts," Tapia Takaki said. "This 'alchemy' may be crucial for designing the next generation of machines."

This work was supported by the U.S. Department of Energy Office of Science, Office of Nuclear Physics.
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This tiny spacecraft could race to a black hole and rewrite physics | ScienceDaily
It sounds like science fiction: a spacecraft, no heavier than a paperclip, propelled by a laser beam and hurtling through space at the speed of light toward a black hole, on a mission to probe the very fabric of space and time and test the laws of physics. But to astrophysicist and black hole expert Cosimo Bambi, the idea is not so far-fetched.


						
Reporting in the Cell Press journal iScience, Bambi outlines the blueprint for turning this interstellar voyage to a black hole into a reality. If successful, this century-long mission could return data from nearby black holes that completely alter our understanding of general relativity and the rules of physics.

"We don't have the technology now," says author Cosimo Bambi of Fudan University in China. "But in 20 or 30 years, we might."

The mission hinges on two key challenges -- finding a black hole close enough to target and developing probes capable of withstanding the journey.

Previous knowledge on how stars evolve suggests that there could be a black hole lurking just 20 to 25 light-years from Earth, but finding it won't be easy, says Bambi. Because black holes don't emit or reflect light, they are virtually invisible to telescopes. Instead, scientists detect and study them based on how they influence nearby stars or distort light.

"There have been new techniques to discover black holes," says Bambi. "I think it's reasonable to expect we could find a nearby one within the next decade."

Once the target is identified, the next hurdle is getting there. Traditional spacecrafts, powered by chemical fuel, are too clunky and slow to make the journey. Bambi points to nanocrafts -- gram-scale probes consisting of a microchip and light sail -- as a possible solution. Earth-based lasers would blast the sail with photons, accelerating the craft to a third of the speed of light.




At that pace, the craft could reach a black hole 20 to 25 light-years away in about 70 years. The data it gathers would take another two decades to get back to Earth, making the total mission duration around 80 to 100 years.

Once the craft is near the black hole, researchers could run experiments to answer some of the most pressing questions in physics. Does a black hole truly have an event horizon, the boundary beyond which not even light can escape its gravitational pull? Do the rules of physics change near a black hole? Does Einstein's theory of general relativity hold under the universe's most extreme conditions?

Bambi notes that the lasers alone would cost around one trillion euros today, and the technology to create a nanocraft does not yet exist. But in 30 years, he says that costs may fall and technology may catch up to these bold ideas.

"It may sound really crazy, and in a sense closer to science fiction," says Bambi. "But people said we'd never detect gravitational waves because they're too weak. We did -- 100 years later. People thought we'd never observe the shadows of black holes. Now, 50 years later, we have images of two."

This work was supported by funding from the National Natural Science Foundation of China.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/08/250810093236.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Can a diet really ease lipoedema? Sunniva's journey to pain relief and weight loss | ScienceDaily
    	Lipoedema is thought to be a common, but little-known disease that mainly affects women.
    	The disease is painful. Lipoedema is characterized by disproportionate and excess fatty tissue on the thighs and calves, and sometimes on the arms, while the hands and feet are unaffected.
    	A new doctoral thesis at NTNU investigated the relationship between two different diets and the effect on pain, quality of life, body weight and body composition, appetite and inflammation.

It all started when she was in lower secondary school.

Her thighs, calves and upper arms suddenly began to grow, and she could not understand why it was so painful. It was not until she was over 40 years old that Sunniva Kwapeng was diagnosed with lipoedema.

However, before a correct diagnosis was made, she tried all sorts of diets -- with little success.

A recent NTNU study shows that her experience is quite typical. It is unlikely that the body fat associated with lipoedema can be lost through dieting.

Limited knowledge

"Despite this being a disease that affects many women, little is known about it, which is rather thought-provoking," said Julianne Lundanes, a former PhD candidate at NTNU.




Lipoedema is a poorly understood disease that primarily affects women.

The disease is characterized by disproportionate and excess fatty tissue on the thighs and calves, and sometimes on the arms, while the hands and feet remain unaffected.

Lundanes recently submitted her doctoral thesis at NTNU on the relationship between two different diets and their effects on pain, quality of life, body weight and composition, appetite and inflammation.

Some people also become obese

Lipoedema is painful. It can be painful to move, and it is easy for people with the disease to get caught up in a vicious cycle of inactivity and reduced quality of life. Lipoedema is often mistaken for obesity, but they are two distinct conditions.

If a person with lipoedema loses weight, it is common to see normal fat disappear, such as on the stomach, while the calves and thighs remain the same size. When a person is obese, fat can be stored all over the body, both under the skin and around the internal organs.




In lipoedema, the accumulation of fatty tissue occurs mainly under the skin on the hips, thighs, calves and arms.

The pain associated with the disease can have a significant impact on quality of life, making movement difficult.

"We don't know why the disease is so painful. We believe it involves an inflammatory condition in the fat, and that this is what causes the pain," said Lundanes.

Lipoedema is often hereditary

There are currently no Norwegian national guidelines for the treatment or follow-up of women with lipoedema.

"We also don't know much about why some women develop lipoedema, except that it appears to be hereditary. It is often the case that several people in the same family are affected by it. The disease often manifests during hormonal changes such as puberty, pregnancy and menopause," Lundanes said.

The aim of Lundanes's study was to determine whether a low-carbohydrate diet could serve as an alternative form of treatment for patients with the disease.

She had a sample of 70 women with lipoedema aged 19-73 years old, which was divided into two groups.

One group followed a low-carb diet, while the other followed a low-fat diet. Both groups ate the same number of calories each day, but the amount of carbohydrates and fat varied.

The participants received weekly follow-up for eight weeks and were tested at the beginning and end of the study. Pain and quality of life were measured through a questionnaire.

The results showed clear differences between the two groups.

Similar degrees of inflammation

"The women in the low-carb group had less pain. The participants in the other group did not experience any change in pain, but both groups reported better quality of life," said Lundanes.

Tests were also carried out to see if the reduction in pain was due to the low-carb diet leading to less inflammation in the body. This turned out not to be the case.

"There was no difference in changes in inflammation between the two groups. We also measured inflammation through blood tests, so inflammation in the fatty tissue itself still needs to be investigated in order to draw any conclusions," Lundanes said.

Greater weight loss on the low-carb diet

The women who followed the low-carb diet lost more weight than those who followed the low-fat diet.

"At the end of the study, we found that the women who ate fewer carbohydrates were less hungry than the other group. The feeling of being less hungry is a well-known benefit of low-carb diets once ketosis is achieved. This may have helped these women lose more weight than the other group," Lundanes said.

There is no treatment that can eliminate the causes of or cure lipoedema. There's only treatment that can alleviate some of the symptoms.

Liposuction is one option, but it is currently only offered as part of a research study at Haraldsplass Hospital in Bergen. The only other alternative is to pay for private surgery, and that can cost hundreds of thousands of Norwegian kroner.

"The long-term effects of lipoedema liposuction have still not been fully investigated. There is a lack of research in this area too," Lundanes said.

Compression reduces pain

Most people currently receive help in the form of physical therapy and compression garments that squeeze and support the fatty tissue.

"Compression garments give many people relief," says Lundanes.

For Kwapeng, compression garments have been a great help in managing the pain.

"I've also lost many centimeters on my legs because of the compression garments. My expenses for compression are covered, but in other parts of the country, they're not. It's completely random what kind of help you get," says Kwapeng.

At home, she has a machine that's also used by patients with other conditions. The machine is called a pulsator and is a vacuum treatment for the lymphatic vessels designed to activate the lymphatic system. Lymphatic drainage initiates several cleansing processes in the body and can help improve blood circulation.

The machine is like a giant pair of pants used while lying down.

"It works really well for me. It takes away the pain. I also get more energy. If I have low energy and lie down in it, it's like my body wakes up," says Kwapeng.

Over time, she has learned to live with the disease.

"It's frustrating to have a condition that is so poorly understood. A doctor once told me that at least I won't die from having lipoedema -- but I die a little every time I can't sit on the floor with my daughter. I die a little every time I can't go on a hike I want to take because of the pain. And I die a little every time people think I'm just fat and lazy," Kwapeng said.
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Stunning "wonder reptile" discovery rewrites the origins of feathers | ScienceDaily
Body coverings such as hair and feathers have played a central role in evolution. They enabled warm-bloodedness by insulating the body, and were used for courtship, display, deterrence of enemies and, in the case of feathers, flight. Their structure is characterised by longer and more complex skin outgrowths that differ significantly from the simple and flat scales of reptiles. Complex skin outgrowths have previously only been observed in mammals in the form of hair and in birds and their closest fossil relatives, dinosaurs and pterosaurs, in the form of feathers. An international team led by palaeontologists Dr Stephan Spiekman and Prof Dr Rainer Schoch from the State Museum of Natural History Stuttgart, Germany, describes a previously unknown tree-dwelling reptile from the early Middle Triassic in a recent study published in the prestigious journal Nature. The 247-million-year-old reptile 'Mirasaura grauvogeli', whose name means 'Grauvogel's Wonder Reptile', had a dorsal crest with previously unknown, structurally complex appendages growing from its skin with some similarities to feathers. The crest was probably used for display to other members of the same species. The find shows that complex skin structures are not only found in birds and their closest relatives but may predate modern reptiles. This important discovery forces us to reconsider our understanding of reptile evolution.


						
Unique skin structures in early reptiles

The crest of the rather small Mirasaura consists of individual, densely overlapping appendages that each possess a feather-like contour with a narrow central ridge. While real feathers consist of many delicate branched structures called barbs, there is no evidence of such branching in the appendages of Mirasaura. Because of this, the team believes that the structure of the complex, unique skin appendages of Mirasaura evolved largely independently of those of birds.

'The fact that we have discovered such complex skin appendages in such an ancient group of reptiles sheds a new light on their evolution. Mirasaura is even older than the dinosaurs and not closely related to them. Developmental biology studies show that the genetic basis for the growth of complex skin appendages such as feathers probably originated in the Carboniferous period more than 300 million years ago. Mirasaura provides the first direct evidence that such structures actually did form early on in reptile evolution, in groups not closely related to birds and extinct dinosaurs,' says Dr Stephan Spiekman, lead author of the paper and scientist at the State Museum of Natural History in Stuttgart.

Dinosaurs and the origin of feathers

The study marks a turning point in a nearly 30-year trend in palaeontological research that began with the discovery of feathered dinosaurs in China in the late 1990s. Before this time, it was thought that reptiles, including dinosaurs that gave rise to birds, were covered with scales and that only true birds had feathers. As a result, dinosaurs were often depicted as sluggish, scaly animals. This image changed when research started to show that many dinosaurs were much more bird-like than previously thought. The discovery of feathered, non-avian dinosaurs in China caused a wave of new studies that began to blur the lines between scaly, 'cold-blooded' reptiles on the one hand and feathered, 'warm-blooded' birds on the other. Now, it is clear that the story is even more complex.

'Mirasaura grauvogeli shows us how surprising evolution can be and what potential it holds. It repeatedly produces similar structures that are completely independent of each other but also structures that are so different that they can be distinguished. Mirasaura developed an alternative to feathers very early in Earth's history, long before the dinosaurs, which we did not expect and which will stimulate discussion and research,' says Prof. Dr. Rainer Schoch, reptile expert and head of the Palaeontology Department at the State Museum of Natural History in Stuttgart.




Bizarre tree-climbers with bird-like skulls and claws

The latest technologies have been used to study Mirasaura, including synchrotron imaging carried out at the European Synchrotron (ESRF) to reconstruct the skull. This revealed a bird-like shape with a narrow, mostly toothless snout, large forward-facing eye sockets and a large, domed skull. The snout was probably used to extract insects from narrow tree holes. The drepanosauromorphs, to which Mirasaura belongs, are known to palaeontologists as extremely bizarre creatures of the Triassic period. They had grasping forelimbs, sometimes with a huge claw resembling that of a Velociraptor. They had long, barrel-shaped bodies, a long, prehensile tail, and hands that allowed them to grab onto branches like monkeys. Some species even had a hook-shaped claw at the tip of their tail for hanging from branches.

'Drepanosaurs have many ecological adaptations and have only been known to science for a few decades. Mirasaura lived in trees in one of the first forests that emerged after the great mass extinction at the Permian-Triassic boundary. The dorsal crest with a novel skin structure in Mirasaura adds to the range of remarkable adaptations that make this group of reptiles so unique,' says palaeontologist Prof Dr Hans Sues from the National Museum of Natural History, Washington DC, USA who participated in the new research.

Melanosomes and skin structures

A thin, brown film was partially preserved on the crest of Mirasaura. Analyses confirmed the presence of melanosomes, tiny organelles that contain melanin pigments. They are found in most animals, including humans. The researchers compared the shape of the Mirasaura melanosomes with those found in the skin of living reptiles, hair and feathers. 'We know that in modern animals, melanosomes have specific morphologies linked to the tissue where they are found' says Dr Valentina Rossi, a co-author of the study from University College Cork, Ireland, and an expert on fossil melanosome research. 'the melanosomes found in Mirasaura soft tissues are more similar in shape to those found in extant and fossil feathers than melanosomes found in mammalian hair and reptilian skin.'

Grauvogel's 'Wonder Reptile'

Fossil collector Louis Grauvogel began excavating fossils from the Middle Triassicperiod in Alsace in the 1930s. Among his finds were fossils of Mirasaura. Over the years, he amassed an extensive collection, which remained in the Grauvogel family for many years. In 2019, the collection was transferred to the State Museum of Natural History in Stuttgart, where Mirasaura was discovered during further preparation. The fossils are in the palaeontological collection of the State Museum of Natural History Stuttgart.




Mirasaura grauvogeli -- Discovery story:

Local fossil collector Louis Grauvogel began excavating in Alsace, France, in the late 1930s. The fossils he found dated back to the Middle Triassic period, around 247 million years ago, and consisted mainly of plants, insects and other invertebrates. Unknown to Grauvogel at the time, the finds included the remains of Mirasaura. The collection, which was highly regarded by researchers, remained largely in the family's possession. Dr Lea Grauvogel-Stamm, a palaeobotanist and daughter of Louis Grauvogel, dedicated herself to researching and maintaining the collection. Dr. Grauvogel-Stamm is also involved in the study as a co-author. In 2019, the State Museum of Natural History Stuttgart, Germany, agreed with Dr Lea Grauvogel-Stamm to transfer the extensive collection to Stuttgart. There it will be available for research purposes and will also be on display to the public in future exhibitions. During the preparation of fossils from the Grauvogel Collection in Stuttgart, an unusual small reptile with a crest was discovered and further researched. In honour of its discoverer, Louis Grauvogel, the animal was named Mirasaura grauvogeli -- 'Grauvogel's Wonder Reptile'. The fossil is now in the palaeontological collection of the State Museum of Natural History Stuttgart. An interdisciplinary team of palaeontologists wants to further investigate the site where Mirasaura grauvogeli was found to clarify why the skin outgrowths are so well preserved here. Future research will also focus on the ecology, biology and environment of Mirasaura, as well as its interactions with other animals.

The research was funded by the DFG -- Deutsche Forschungsgemeinschaft (German Research Foundation) and the European Research Council -- Consolidator Grant. The State Museum of Natural History Stuttgart was able to acquire the Grauvogel collection several years ago with financial support from the Gesellschaft zur Forderung des Naturkundemuseums Stuttgart e.V., the Cultural Foundation of the German Federal States (Kulturstiftung der Lander) and the Ministry of Science, Research and the Arts Baden-Wurttemberg.
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The nuclear clock that could finally unmask dark matter | ScienceDaily
For nearly a century, scientists around the world have been searching for dark matter - an invisible substance believed to make up about 80 percent of the universe's mass and needed to explain a variety of physical phenomena. Numerous methods have been used in attempts to detect dark matter, from trying to produce it in particle accelerators to searching for cosmic radiation that it might emit in space. Yet even today, very little is known about this matter's fundamental properties. Although it operates in the background, dark matter is believed to influence visible matter, but in ways so subtle that they currently cannot be directly measured.


						
Scientists believe that if a nuclear clock is developed - one that uses the atomic nucleus to measure time with extreme precision - even the tiniest irregularities in its ticking could reveal dark matter's influence. Last year, physicists in Germany and Colorado made a breakthrough toward building such a clock, using the radioactive element thorium-229. When researchers in Prof. Gilad Perez's theoretical physics group at the Weizmann Institute of Science learned of this achievement, they recognized a new opportunity to advance the search for dark matter, even before a fully functional nuclear clock becomes a reality. In collaboration with the German team, they recently published a study in Physical Review X proposing a novel method for detecting dark matter's influence on properties of the thorium-229 nucleus.

Much as pushing a child on a swing requires the right timing to maintain a smooth, consistent motion, an atomic nucleus also has an optimal oscillation frequency, known in physics as its resonance frequency. Radiation at precisely this frequency can cause the nucleus to "swing" like a pendulum between two quantum states: a ground state and a high-energy state. In most materials, this resonance frequency is high, requiring strong radiation to excite the nucleus. But in 1976, scientists discovered that thorium-229, a byproduct of the US nuclear program, was a rare exception. Its natural resonance frequency is low enough to be manipulated by standard laser technology using the relatively weak ultraviolet radiation. This made thorium-229 a promising candidate for the development of a nuclear clock, in which time is measured by the nucleus "swinging" between quantum states like a pendulum in a traditional clock.

"A nuclear clock would be the ultimate detector - capable of sensing forces 10 trillion times weaker than gravity, with 100,000 times the resolution of today's dark matter searches"

However, progress on the nuclear clock stalled at the very first stage, when scientists tried to measure the resonance frequency of thorium-229 with the utmost precision. To determine a nucleus's resonance frequency, physicists shine a laser on it at varying frequencies and observe how much energy it absorbs or emits while transitioning between quantum states. From these results, they construct an absorption spectrum, and the frequency that causes peak absorption is taken as the nucleus's resonance frequency.

For nearly five decades, scientists were unable to measure thorium-229's resonance frequency with enough precision to build a nuclear clock, but last year brought two major advances. First, a group at the National Metrology Institute of Germany (PTB) published relatively accurate measurements. A few months later, a team from the University of Colorado released results that were several million times more precise.

"We still need even greater precision to develop a nuclear clock," says Perez, "but we've already identified an opportunity to study dark matter." He explains: "In a universe made up only of visible matter, the physical conditions and the absorption spectrum of any material would remain constant. But because dark matter surrounds us, its wave-like nature can subtly change the mass of atomic nuclei and cause temporary shifts in their absorption spectrum. We hypothesized that the ability to detect minute deviations in the absorption spectrum of thorium-229 with great precision could reveal dark matter's influence and help us study its properties."

Theoretical calculations made by the team - led by Dr. Wolfram Ratzinger from Perez's group and other postdoctoral fellows - showed that the new measurements could detect dark matter's influence even if it were 100 million times weaker than gravity, a force that is itself weak and rarely crosses our minds in daily life. "This is a region where no one has yet looked for dark matter," says Ratzinger. "Our calculations show that it's not enough to search for shifts in the resonance frequency alone. We need to identify changes across the entire absorption spectrum to detect dark matter's effect. Although we haven't found those changes yet, we've laid the groundwork to understand them when they do appear. Once we detect a deviation, we'll be able to use its intensity and the frequency at which it appears to calculate the mass of the dark matter particle responsible. Later in the study, we also calculated how different dark matter models would affect thorium-229's absorption spectrum. We hope this will ultimately help determine which models are accurate and what dark matter is actually made of."




Meanwhile, laboratories around the world are continuing to refine the measurement of thorium-229's resonance frequency, a process expected to take years. If a nuclear clock is eventually developed, it could revolutionize many fields, including Earth and space navigation, communications, power grid management and scientific research. Today's most accurate timekeeping devices are atomic clocks, which rely on the oscillation of electrons between two quantum states. These are highly precise, but they have one significant drawback: They are vulnerable to electrical interference from the environment, which can affect their consistency. Nuclei of atoms, by contrast, are far less sensitive to such disturbances.

Science Numbers

According to a leading model of dark matter, the mysterious substance is made up of countless particles, each of which has a mass at least 1,000,000 times smaller than that of a single electron.

"When it comes to dark matter," says Perez, "a thorium-229-based nuclear clock would be the ultimate detector. Right now, electrical interference limits our ability to use atomic clocks in the search. But a nuclear clock would let us detect incredibly slight deviations in its ticking - that is, tiny shifts in resonance frequency - which could reveal dark matter's influence. We estimate it will enable us to detect forces 10 trillion times weaker than gravity, providing a resolution 100,000 times better than what we currently have in our search for dark matter."

The European Research Council (ERC) recently awarded an ERC Advanced Grant to Prof. Perez's group to support the continued development of this line of research. Also participating in the study were Prof. Elina Fuchs and Dr. Fiona Kirk from the National Metrology Institute of Germany (PTB), Braunschweig, Germany, and Leibniz University Hannover, Germany; Dr. Eric Madge and Chaitanya Paranjape from Perez's group in Weizmann's Particle Physics and Astrophysics Department; and Prof. Ekkehard Peik and Dr. Johannes Tiedau from the National Metrology Institute of Germany (PTB), Braunschweig, Germany.
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Scientists find brain cell switch that could reverse obesity's effects | ScienceDaily


						
[image: Brain Switch That Could Reverse Obesity]
 Researchers show astrocytes can be tuned to reverse some obesity-driven brain and metabolic changes, revealing untapped therapeutic potential. Credit: Shutterstock

 





						Fatty diets and obesity affect the structure and function of astrocytes1, the star-shaped brain cells located in the striatum, a brain region involved in the perception of pleasure generated by food consumption. What is even more surprising is that by manipulating these astrocytes in vivo in mice can influence metabolism and correct certain cognitive changes associated with obesity (ability to relearn a task, for example). These results, described by scientists from the CNRS2 and the Universite Paris Cite, were recently published in the journal Nature Communication.


						
These discoveries reinforce the idea that astrocytes (long neglected in favour of neurons) play a key role in brain function. They also demonstrate, for the first time, the ability of astrocytes to restore cognitive function in the context of obesity, opening up new avenues of research to identify their exact role in energy metabolism.

These conclusions were reached using a combination of ex vivo and in vivo approaches in rodents, including chemogenetic techniques3, brain imaging, locomotion tests, cognitive behaviour and measuring the body's energy metabolism.

Notes
    	Unlike neurons, astrocytes (nervous system cells) do not generate electrical activity, which has made them less easy to study in the past. However, thanks to improvements in observation techniques, we now know that their close cooperation with neurons is essential to the proper functioning of the nervous system.
    	Reporting to l'Unite de biologie fonctionnelle et adaptative (CNRS/Universite Paris Cite). Scientists from l'Institut de biologie Paris-Seine (CNRS/Inserm/Sorbonne Universite) were also involved.
    	Calcium is an essential chemical element for astrocyte function, enabling synaptic activity to be modulated. The chemogenetic technique employed was based on the use of a virus, to express, in a targeted manner in the astrocytes, a protein that could modulate calcium flow in the cell, rather like a switch. The scientists were thus able to study the effect of these calcium flows on the activity of the astrocytes and surrounding neurons.
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Scientists discover amino acid switch that turns fat into a calorie-burning furnace | ScienceDaily
Consuming fewer calories is largely accepted as a way to improve health and lose weight, but a recently published study in Nature Metabolism points to a specific sulfur-containing amino acid cysteine as a key component in weight loss. In the study "Cysteine depletion triggers adipose tissue thermogenesis and weight loss," researchers discovered that when study participants restricted their calorie intake, it resulted in reduced levels of cysteine in white fat.


						
Pennington Biomedical researchers Dr. Eric Ravussin and Dr. Krisztian Stadler contributed to the study in which they and colleagues examined cysteine and discovered that it triggered the transition of white fat cells to brown fat cells, which are a more active form of fat cells that burn energy to produce heat and maintain body temperature. When researchers restricted cysteine in animal models entirely, it drove high levels of weight loss and increased fat burning and browning of fat cells, further demonstrating cysteine's importance in metabolism.

"In addition to the dramatic weight loss and increase in fat burning resulting from the removal of cysteine, the amino acid is also central to redox balance and redox pathways in biology," said Dr. Stadler, who directs the Oxidative Stress and Disease laboratory at Pennington Biomedical. "These results suggest future weight management strategies that might not rely exclusively on reducing caloric intake."

The article is based on results from trials involving both human participants and animal models. For the human trials, researchers examined fat tissue samples taken from trial participants who had actively restricted calorie intake over a year. When examining the fat tissue samples, they looked for changes in the thousands of metabolites, which are compounds formed when the body breaks down food and stores energy. The exploration of these metabolites indicated a reduced level of cysteine.

"Reverse translation of a human caloric restriction trial identified a new player in energy metabolism," said Dr. Ravussin, who holds the Douglas L. Gordon Chair in Diabetes and Metabolism at Pennington Biomedical and oversees its Human Translation Physiology Lab. "Systemic cysteine depletion in mice causes weight loss with increased fat utilization and browning of adipocytes."

The tissue samples came from participants in the CALERIE clinical trial, which recruited healthy young and middle-aged men and women who were instructed to reduce their calorie intake by an average of 14% over two years. With the reduction of cysteine, the participants also experienced subsequent weight loss, improved muscle health, and reduced inflammation.

In the animal models, researchers provided meals with reduced calories. This resulted in a 40% drop in body temperature, but regardless of the cellular stress, the animal models did not exhibit tissue damage, suggesting that protective systems may kick in when cysteine is low.

"Dr. Ravussin, Dr. Stadler, and their colleagues have made a remarkable discovery showing that cysteine regulates the transition from white to brown fat cells, opening new therapeutic avenues for treating obesity," said Dr. John Kirwan, Executive Director of Pennington Biomedical Research Center. "I would like to congratulate this research team on uncovering this important metabolic mechanism that could eventually transform how we approach weight management interventions."
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Nature's anti-aging hack? Jewel wasp larvae slow their biological clock | ScienceDaily
Scientists have discovered that jewel wasps can slow down their biological rate of aging.


						
A study of jewel wasps, known for their distinctive metallic colors, has shown that they can undergo a kind of natural 'time-out' as larvae before emerging into adulthood with this surprising advantage.

The groundbreaking study by scientists at the University of Leicester, has now been published in the journal, PNAS. It reveals that this pause in development within the wasp dramatically extends lifespan and decelerates the ticking of the so-called "epigenetic clock" that marks molecular aging.

Aging isn't just about counting birthdays, it's also a biological process that leaves molecular fingerprints on our DNA. One of the most accurate markers of this process is the epigenetic clock, which tracks chemical changes in DNA, known as methylation, that accumulate with age. But what happens if we alter the course of development itself?

To find out, a team at the University of Leicester including first author PhD student Erin Foley, Dr Christian Thomas, Professor Charalambos Kyriacou, and Professor Eamonn Mallon, from the department of Genetics, Genomics and Cancer Sciences, turned to Nasonia Vitripennis, also known as the jewel wasp.

This tiny insect is becoming a powerful model for aging research because, unlike many other invertebrates, it has a functioning DNA methylation system, just like humans, and a short lifespan that makes it ideal to study.

The researchers exposed jewel wasp mothers to cold and darkness, triggering a hibernation-like state in their babies called diapause. This natural "pause button" extended the offsprings' adult lifespan by over a third. Even more remarkably, the wasps that had gone through diapause aged 29% more slowly at the molecular level than their counterparts. Their epigenetic clocks ticked more leisurely, offering the first direct evidence that the pace of biological aging can be developmentally tuned in an invertebrate.




"It's like the wasps who took a break early in life came back with extra time in the bank," said Evolutionary Biology Professor Eamonn Mallon, senior author on the study.

"It shows that aging isn't set in stone, it can be slowed by the environment, even before adulthood begins."

While some animals can slow aging in dormant states, this study is the first to show that the benefits can persist after development resumes. What's more, the molecular slowdown wasn't just a random effect, it was linked to changes in key biological pathways that are conserved across species, including those involved in insulin and nutrient sensing. These same pathways are being targeted by anti-aging interventions in humans.

What makes this study novel and surprising is that it demonstrates a long-lasting, environmentally triggered slowdown of aging in a system that's both simple and relevant to human biology. It offers compelling evidence that early life events can leave lasting marks not just on health, but on the pace of biological aging itself.

Professor Mallon added: "Understanding how and why aging happens is a major scientific challenge. This study opens up new avenues for research, not just into the biology of wasps, but into the broader question of whether we might one day design interventions to slow aging at its molecular roots. With its genetic tools, measurable aging markers, and clear link between development and lifespan, Nasonia vitripennis is now a rising star in aging research.

"In short, this tiny wasp may hold big answers to how we can press pause on aging."

Funding for the study was provided by The Leverhulme Trust and The Biotechnology and Biological Sciences Research Council (BBSRC).
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Life without sunlight? Earthquake fractures fuel deep underground microbes | ScienceDaily
Chinese researchers have recently challenged the long-held belief that "all life depends on sunlight." In a study published in Science Advances, the researchers identified how microbes in deep subsurface areas can derive energy from chemical reactions driven by crustal faulting, offering critical insights into life deep below Earth's surface.
The research was led by Prof. Hongping he, a member of the Chinese Academy of Sciences (CAS), and Prof. Jianxi Zhu, both from the Guangzhou Institute of Geochemistry of CAS.
Long regarded as inhospitable to life due to the absence of sunlight and organic matter, the deep subsurface has in recent years been found to host a large-scale, highly active biosphere teeming with diverse microorganisms. These microbes derive energy from abiotic redox reactions during water-rock interactions. Hydrogen (H2) serves as their main energy source and oxidants are also essential for metabolic activities, but their origins were not previously well understood.
To tackle this mystery, the research team simulated crustal faulting activities and discovered that free radicals produced during rock fracturing can decompose water, generating both hydrogen and oxidants such as hydrogen peroxide (H2O2). These substances create a distinct redox gradient within fracture systems, which can further react with iron (Fe) in groundwater and rocks--oxidizing ferrous iron (Fe2+) to ferric iron (Fe3+) or reducing ferric iron (Fe3+) to ferrous iron (Fe2+), depending on local redox conditions.
In microbe-rich fractures, hydrogen production driven by earthquake-related faulting was found to be up to 100,000 times greater than that from other known pathways, such as serpentinization and radiolysis. The team demonstrated that this process effectively drives iron's redox cycle, which in turn influences the geochemical processes of elements like carbon, nitrogen, and sulfur--sustaining microbial metabolism in the deep biosphere.
This study sheds new light on the energy sources and ecological diversity of the deep-subsurface biosphere. Profs. He and Zhu also noted that fracture systems on other Earth-like planets could potentially provide habitable conditions for extraterrestrial life, offering a new avenue for the search for life beyond Earth.
The study was financially supported by the National Science Fund for Distinguished Young Scholars and the Strategic Priority Research Program of CAS, among other sources.
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